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I have prepared this pamphlet because I believe the 
time propitious for the development of these two miner- 
als, by far the most important in the State, whether the 
quantity, the quality or their accessibility is considered. 
Letters which are almost daily received at my office lead 
me to believe that more capital will be invested in mining 
and manufacturing in the State of Tennessee within the 
next two years than for any like period in all the past 
history of the State. The pamphlet herewith presented will 
give a faithful outline of the capabilities of the State in re- 
gard to these two minerals, which, in every country where 
they exist, and where made available, are the most pow- 
erful factors in attaining and retaining commercial and man- 
ufacturing supremacy. 

I acknowledge my indebtedness to Mr. Henry E. Colton, 
of Knoxville, who, at my suggestion, collected and pre- 
pared a large mass of material pertaining to East Tennessee, 
and who has assisted me throughout in the preparation of 
this work for the press. 

J. B. KILLEBREW, 
Commissioner of Agriculture^ Statistics and Mines^ 

Nashville, March 1, 1881. 




There are four distinct lji;lts cv areas of iron ores in the 
State of Tennessee, occupying in whule or in part forty- 
four counties. 

1. The Eastern ^Ibon Belt, extending through the 
■State and lying in front and at the northwestern base of the 
i^naka mountains, along wliich range passes the line be- 
Tennessee and North Carolina. 

The Dtestoxb Belt, skirting the southeastern base 

of the Cumberland table-land from Virginia to Georgia,/ 

spreading out laterally for a distance of from ten to twenty 

into the valley of East Tennessee. To this belt also 

ing the ores of Sequatchie and Elk Fork valleys, the 

being separated from the valley of East Tennessee by 

Wden's Ridge, and the second being a depression in the 

iberlaud table-laud, drained northeasterly by Elk Fork 

the Cumberland. 

i'r3. The Cumberland Table-land, co-extensive with 

coal measures of the State, and extending into Kentucky 

Alabama. 

4. The Western Iron Belt, lying west of the Central 
, and generally east of the Tennessee river, in its re- 
course through the State, though overleaping that 
,m and appearing in the counties of Decatur and 
iton in West Tennessee. 

I. THE EASTERN IKON BELT. 
!>' 1, Along the North Carolina line is a great double range 
I mountaki^, constituting one of the natural divisions of 
I State, and denominated the Unakaa. This ca-u.^^ q4 i 
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mountains ia intersected by deep nuts or cbasms through- 
which the Watauga, Nolaehuckj, French Broad, Big Pig-- 
•OD, Little Tennessee, Hi*rassee and Ocoee rivers flow out 
•f North Carolina and Georeia into the State of Tennes- 
see. The ore banks of the Eastern Belt lie mainly in the 
foot-hills that skirt the northwefilern base of the moun- 
tains, some of them, however, occurring in the valleys and 
eoves between the more westerly ridges. The most com- 
■aon ore found ia limonite or browu hematite, and occurs 
in many forms, sometimes as a yellow powder, which, 
when mixed with clay, is yellow ochre, soinetimes as a 
porous, sponge-like mass, called boney-comb ore, again in 
■mall shot-like particles, called shot or fine ore, but gen- 
erally in a compact, hard, stone-likp condition, somelimes 
4&rk blue in color, sometimes ruat-colored, and occasionally 
pitchy black. At a few banks stalactitic forms are met with, 
\«nd yellow concretionar,y balls, denominated pot ore. In 
bII its manifold forms, however, it retains the -iimple- 
•hemical composition of ordinary iron rust, varying u the 
quantify of water, and in chemical nomenclature is Known 
IB hydrated oside of iron. Some banks have more or leas 
Manganese associated with the ore. 

This ore does not occur in stratified beds, nor in true veins, 
but in amorphous beds and pockets in irregular masses,. 
with a matrix of clay, sand or gravel. These beds or banks 
■ometimes cover but a few square yards, sometimes many 
•cres, in a few instances probably a square mile or more. The 
banks differ greatly in the quantity of ore, some yielding 
ore to the extent of a third or more of the entire mass. 
These arc said to be rich, others again will yield only 
iboui one-tenth ore, the remainder being clay, sand or 
gravel. The depth to which the ores descend is also very 
Tariable, The ore sometimes appears only on the surface ; 
i^in it is found, interspersed with other material, to the 
depth of 100 feet or more. All the beds of thjs variety of 
•re are really superficial formations, resting upon stratified 
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Umesinnes, Bhales and other rocks, generally of the Knox 
Group of the Lower Silurian age. 

While the amount of ore occurring in these banks can- 
not be determined with any degree of accuracy, yet this 
much may be said, that wherever in the State furnaces 
have been built near such beds of ore no complaint of 
scarcity of ore for such fiirnacpB has ever been made. The 
brown hematite must be our reliance in the future, for not 
only is the quantity far in excess of all other varieties of 
iron ores, but the quality la anch that all grades of pig iron 
can be made — Bessemer pig, cold short, red short and 
neutral irons. 

^_ MAGNETIC ORES. 

^H There are two other species of ore to be found in the 
^V Eastern Iron Belt that deserve special mention — viz: the 
magnetite and the red hematite. The first occurs in the 
county of Carter, being an extension of the great Cranberry 
lead heading in Mitchell county, N, C, Cfniiinuing almost 
uninterruptedly for thirty miles, running through a convesi- 
ty of Carter county, in a southwesterly direction, and again 
entering Mitchell county, North Carolina. While much 

• the larger deposits of this ore lie in North Carolina, for 
all practical purposes it belongs to Tennessee, and in the 
future must be worked with Tennessee coke. The deposit 
at Cranberry occurs in a spur of Hunchback mnnutain, on 
the southeastern side of Cranberry cove. The ore is io- 

• closed between walla of metamorphie rocks, and is asso- 
ciated with pyroxene. The spnr containing this ore rises to 
the height of 500 feet above Cranberry cove, and the ore 
has an outcrop of 1500 feet in length and 500 feet in 
breadth. It lies in large angular blocks on the surface, 
. and the mining has been carried to the depth of thirty feet 

Ior more. On the crest of the spur is a gorge or trough one 
hundred feet deep, dividing the snmmit into two minor 
ridges. The two faces of the trough, as well as the bottom, 
show an outcrop of magnetite unsurpassed in richness, 
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quantity and quality. The main lead crosses the trough 
diagonally in a line running southeast and northwest. At 
several points the ore is exposed in great solid ledges. 
It has a dark, metallic lustre, a granular structure, and breaks 
readily. Some openings show an ore of a yellowish cast, 
which is known locally as Rattlesnake ore. This is said to 
be more easily smelted than the black. This whole body of 
ore is magnetite, exhibiting strong polarity. 

Various analyses have been made at difiFerent times to 
determine its steel-making qualities, and the result is highly 
satisfactory. Tlie following analyses are taken from the 
report of the geological survey of North Carolina : 



# 
May^netic oxide of iron........;.. 


1 

94.37 
0.26 
0.42 
0.43 
0.36 


2 

91.45 
0.06 
0.77 
1.01 
0.53 
0.44 
5.74 


3 

85.59 
0.24 
0.11 
0.72 
0.33 
1.53 

11.48 


4 

80.77 
1.42 
0.52 

••••••••• 


5 

91.89 


Oxide of manganese 


0.32 


Alumina 


1.03 


Lime 


1.06 


Magnesia .' 


0.23 


Water 


8.21 
9.08 


1.15 


Silica, pyroxene 


4.16 


4.02 


Sulphur 


0.25 


Phosphoric acid 










trace 














Metallic iron 


100 
68.34 


100 
66.22 


100 
61.98 


100 
58.49 


99.95 
65.53 







An analysis of the same ore by Prof. Burton shows : 

Water 0.67 

Silica 6.30 

Metallic iron 63.72 

Combined oxygen 24.29 

Sulphur (. 0.06 

Pho.sphorus 0.07 

Prof. Chandler, of Columbia College, New York city, 
who made the analysis of No. 5 in the table above, says it 
is the best iron ore he ever analyzed. An inspection of the 
table will at once show that it possesses all the qualities de- 
manded by the manufacturer of Bessemer steel. The cheap- 
ness with which it can be mined and delivered at Knox- 
ville, or other points on the E. T., V. & Ga. Railroad, con- 
trasts most favorably with the cost of like ores in Pittsburg, 
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Cleveland and other points north. The highest estimate 
given of the cost of a ton delivered in Knoxville, when the 
branch railroad from Johnson City to the mines shall have been 
completed, is less than eight dollars per ton, and to Chatta- 
nooga less than nine dollars, vi^hile best Lake Superior ores 
are all taken at Pittsburg at from twelve to fifteen dollars 
per ton. The quality of iron made from this ore may be 
inferred from the fact that it has been sold in Baltimore at 
|15 above the market, for boiler plate. It is exceedingly 
tough and as tested, by the Ordnance Department at Wash- 
ington, ranks fully equal to the best Swedish iron. 

CARTER COUNTY. 

About two miles northwest of Cranberry occurs a small 
ridge, the water-shed between the waters of Elk creek and 
Doe river. Both are tributaries of the Watauga. The head 
waters of Elk creek pass through Cranberry cove; those of 
Doe river take their rise in Crab Orchard cove, which lies in 
Tennessee, and is the counterpart of Cranberry cove. 
The dividing ridge is near the line between the States of 
Tennessee and North Carolina. Crab Orchard cove ex- 
tends heven miles northwesterly, is elliptical in form, and 
is bounded by numerous lofty elevations which have local 
names. The magnetic vein can be J/'raced all along the. 
southwestern side of the cove, often cut by ravines, but .Mp- 
pearing in the next elevation. While the quantity of ore 
in this magnetic vein would be equal to any ])r()bable de- 
mand, there are not wanting rich beds of brown hematite in 
Doe river valley. Six miles above Elizabethton tlie 
mountains recede, leaving a large cove, beautiful in 
its magnificent surroundings. This is known as Doe 
river cove. Some half dozen good banks of brown hem- 
atite have been opened on the slopes of the mountains 
environing this cove. These brown ores give by analysis 
about 48 per cent, of metallic iron, with a small per centnge 
of sulphur and phosphorus. These banks are in a range of 
mountains, the continuation of Iron Mountain of Carter 
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aud JoliDson, and of the Chilhowee farther south. A fur- 
nace, the old stack of which is still standing in excellent 
stale of preservation, was once run on these ores by Mr. 
O'Brien. Ii is located about three miles from the ore bank^' 
on Doe river, and the fall is so great that no dam is re- 
quired. A large tree now grows ont of the top of the stack, 
and the whole anrroundiiigs, wilh the wildly rushing water- 
and grand monntains, afford a scene eminently worthy of" 
the artist's pencil, i 

On Doe river, three miles above Eiizabethton, is Smith'*' 
forge, owned by Hon. B. R. Smith & Bro. They make 
bar iron during the winter months from the ore in the 
mountains around Doe river cove. All this region will b& 
fully developed by the East Tennessee and Western North 
Carolina Railroad, now being couetrucled from .JoiinsoD 
City, by way of Elizabethton, up Doe river tii the Cran- 
berry iron mines in North Carolina. 

Stoney creek enters the Watauga four miles above Eliza- 
bethton, and its head waters are in Cross Moiinlaiii, hav- , 
ing a length of over twenty miles. Almost continuously^ 
in the ridges near its banks, are beds of both red and 
brown hematite iron ores, some of them of singular purity 
.and excellence. The immediate valley of this oreek'is of 
limestone formation, which occasionally rises into isolated' 
knolls; on each Ride are mountains ol Poti^dam sandstone,.^ 
which at Bonie points obtrudes itself into the valley. The 
mountain on the east is called Iron Mountain, and is con- 
tinuous, only cut by streams ; that on the west is called 
Holston Mountain ; il is merely a long spur of Iron 
Mountain, and ends entirely a little north of the W:i(auga 
river. On the sides of both these ranges, and in the lime- 
stone hills of the valley, are ihe de|>osits of iron ore. Thia 
limestone is the lowest of the Lower Silurian limestones, is 
that classed in the Missouri Gcologicid lleporls a^^ the Third 
Magnesian Limestone, and is the receptacle in that State of' 
the great lead deposits of Mine LaMotle and St. Joseph. 
Aa ore of peculiar character is iound for many miles in the 



[11 ] 

(oot-hills of Holston Mountain, on the west side of Stoney 
creek. It is a compact red hematite, rhomboliedral in 
structure, with well defined angles; on exposure to the 
air taking a bluish gray or black blue color. It occurs in a 
series of beds or pockets up the valley, even into Cross 
Mountain, being above one series of the sandstones and 
ooDglomeratea, and overlaid by colored and white sandy 
shales. It has been ofvened extensively only at the Cannon 
bank, and cannot he said (o have been by any means thor- 
onghly tested there. 

The yield of this ore in the common Catalan forge — with 
water blast — is about 900 pounds of bar iron to ihe ton 
of ore used ; 100 bushels of charcoal were used in the.pro- 
dnction of 250 poniida of iron. This ore was used for 
many years in a forge on Stoney creek, and the iron made 
from it highly estepmed. It is a true red hematite, and 
there is every priihability that it can be found in paying 
q uantities. Requiring a higher degree of heat, and in fact a 
^^Difibrently coiL^ttructed stnck from the limonites, it has not 
^^Been used in the Carter furnace. 

^^F Carter furnaoe is eight miles above Eliz'ibethton, and four 

^HitllDve tlie mouth of Stoney creek. It is supplied with ore 

Bl^ chiefly from ihc Taylor batik, though also using from some 

other beds. The Taylorore has been used for many years, and 

occurs in a somewhat peculiar situation. The entire area of 

about 20 acres is covered with chimney-shaped limestone 

giving it a resemblance to the sacrificial fields of the 

'Drtiids in France and England. These stones are adherent 

the solid stratum from five to twenty- five feet below. 

IThe ore is found in a clayey matrix between these upright 

:!RtoDee. It is dug and washed for $1 .50 per Ion. The cost of 

il IB five cents for 20 pounds. From 180 to 200 bushels 

charcoal are used to mahe a ton of pig iron, and Ihe 

rage daily product is 4^ tons. The usual charge ia from 

to 95 per cent, of iron ore, and 5 to 10 per cent, of 

manganese. The product of tliis furnace, hfela^ w^iai 



[ 12 1 

entirely for car- wheels, it is thought that the manganese adds 
to the chilling property of the iron, also making it tougher. 
In practice it has been found that less limestone is need- 
ed when manganese is used, but some is thought neces- 
sary. Manganese ore is abundant in the mountain side, 
and it is thought that ferro- manganese could be made with 
considerable profit at this point. 

A new furnace has been erected four miles higher up 
Stoney creek. It is estimated to make from 8 to 10 tons of 
cold- blast pig per day. It is called Maxwell Furnace, No. 
1 ; height of stack 40 feet, boshes 9J, with three tuyeres. 
The location is a very superior one, and the stack and 
houses well built, but with singular economy the owners 
have connected with this excellent site and stack the old- 
fashioned wooden tubs for blast. Both these furnaces be- 
long to the Knoxville Car- wheel Company, and the iron 
is used exclusively at that establishment. Mr. Maxwell, 
the president of the company, estimates the coat of making 
iron in Carter Furnace to be $25 per ton, but thinks the 
cost will be reduced to $20 when both furnaces are in full 
operation. The new furnace uses ore chiefly from the 
Hodge bed, which has been opened to the depth of 100 
feet in a hill-side. Another bank has lately been opened in 
the side of Holston Mountain, which affords a solid brown 
henaatite, apparently in process of transformation into red 
hematite. It is in large quantity. Analyses of the Taylor 
and Hodge ores are as follows: 



• 

ORE 

• 


Me ta lie iron 


Combined 
oxygen. 


• 

OQ 


• 


S 

o 

O 

s 


Alumina. 


Lime. 


Taylor flue ore 


50.41 


21.11 


8.38 


12.50 


0.12 


6.47 


0.18 


Taylor lump ore.... 


47.66 


20.07 


12.05 


12.50 


0.13 


6.84 


0.19 


Hodge flue ore 


49.86 


20.97 


7.18 


12.84 


0.17 


8.11 


0.19 


Hodge lump ore.... 


46.56 


19.73 


13.61 


12.36 


0.16 


6.90 


0.009 


*Taylor shot ore .... 


57.33 




6.15 


9.13 


O.OU 


0.28 


0.92 







This is by Prof, Lupton. It varies from the other analyses. 
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The Hodge lump ore shows 0.21 of sulphur; the others 
only a trace. 

The pig metal from Uiene furnaces is now hauled a. dis- 
tance of 14 and 18 miieR, to Carter's depot, crossing Watau- 
ga river twice. The railroad building to ElizabethtoD 
will shorten the distance onlv six miles. A narrow guage 
railrojid is talked of, to run from Bristol^ down Stoney 
creek valley, to connect with tbe ritiirotid at Elizabelhton. 
It would be about 22 miles in length, and would certainly de- 
velop vast mineral wealih. The Kuosville Car-wheel Com- 
pany has a long lease on the Carter Furnaceand qbout 12,- 
000 acres of ore and timber lands, and owns tbe Maxwell 
Furnace with about 13,000 acres of ore and hcitvily timber- 
ed lands. It lias half dozen or more good water-pow- 
ers, 15 or more known iron beds, and its lands contain 
. mangftnese and lead ores, with fair probability of oopper 
L Slid zinc. J. A. Quaif is prewdent, A, L. Maxwell, treas- 
f orer, and W. M. ChrJt'tian, in charge of the furnaces. 

4.8 an industrial enterprise these furnaces deserve tbe 
' Bwst perfect sneeess, and arc of great benefit to tbe region 
|-i«f country drained by Stoney creek. More than S200 is 
I distributed weekly for labor and nupplies, without which 
[there would be a very small amount of money in circula- 
I tion. The writer remembersonce having ridden 17-5 miles 
I' through this region without being able to get a §5 bill 
\ changed. The soil of Stoney creek vailey cannot be 
, nid to be generally fertile, though above the iurnaces it be- 
comes more level and affords excellent lands for gratis and 
small grain. The public and private schools are sustained 
' fi)r about six mouths, and neatly painted churches adorn 
■ (he valley. Persons who know the region say that the mor- 
i. als have improved 100 per cent, since the furnace came un- 
I . der the present management, "With a. narrow guage rail- 
[ xoad, as indicated, there are ample supplies and room for the 
ction of two or three more furnaces a ' ' 



I-Witli profit. 



■ operation 
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Kear Jnhnsoii City, on two places, surface speciuieos of ore 
are found. No exploration has been made, Imt when the re- 
gion is carefully examined these deposits may prove of suffi- 
cient importance to warrant working. They lie in chert ridges 
of the dolomite limeslone, and analysis of the surface ore in- 
dicates a good (juality, Thene beds are two and four miles 
from Johnson City, near the Bakersville road. Jn Limestone 
cove, near thJ; saoie road, on tLe borders of Carter and 
Unicoi counties, are several large deposits of brown hema- 
tite, but as yet undeveloited. A small furnace was many 
years ago operated in Limestone cove, using some of these 
ores. ITiere is good water power, and also a very level 
road to Johnson City. 

JOHNSON CODNTY. 

It has been stated that Holaton Mountain was merely 
a spur of Iron Mountain. It leaves tbat mountain about 
the Virginia line, and taking a more westerly course than is 
usual with the East Tennessee formations, makes, with 
Iron Mountain, an acute angle. About twenty miles above 
tbe mouth of Stoney creek, a high ridgo, called Cross Mount- 
ain, running north and south, connects the Holston and Iron 
Mountains. In the triangle formed by these three mount- 
ains is inclosed one of tbe greatest topographical and geo- 
graphical wonders of the State, known as Shady cove. It 
is a valley on top of the mountains, containing about twenty 
square miles of land, and here in a southern zone gives life! 
to the flora, the fruits and the climate of the St. Lawrence; 
or Lake Superior, with an average elevation of over 3,000 
feet. It overlooks the fur off Cumberland, and even with' 
a fertile soil its climate does not permit corn to grow to per- 
fection, but compels its inhabitants as a food supply to de- 
pend entirely on rye and buckwheat. The graises, how- 
ever, grow with a luxuriance and attain a height I hava 
never seen equaled in the richest valleys. It is well wa- 
tered by numerous small streams, the main stem flowingj 
northeast into the south fork of the Holston river. 
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[lis little valley, away up in the dizzy lieights, where 
oIoikIs and storms love to linger, ia famous for the abund- 
ance, purity and excellence of its iron ores. The ores are beau- 
tifully laminated, aad are generally dug from about the wa- 
ter level of the valluy. By some they are classed as bog 
ores, but they do not resemble bog ores in that they are 
HDOoth and not rough, breaking with a clean, even fracture, 
and displaying the lamination io beautiful symmetry. 

The chief deposits in this valley lie at the southern foot 
of Holston Mountain, and the ore is mined at a cost of one 
dollar per ton. The thickness of the deposits has never been 
determined. The yield of roasted ores in ihe Catalan forges 
is about 50 per cent, of bar iron. This iron is remarkable 
for its malleability and tenacity of fibre. It has always com- 
maoded a high price and has always found a market. On 
accoaat of its Hoftnesa and toughness it is largely used in 
makiag gnn barrels. On the contrary, the iron made at the 
forges along Stoney creek, in Carter county, is very hard and 
makes the very best horse shoes and wagon tires. So great 
was the demand for the soft, trfugh iron of Shady for making 
riile barrels, that sixty years ago it was bent in a semi-circle 
and carried over the mountains nn hnrseb,ick. Within the 
past twenty years good wagon roads have been constructed 
to this little nestling valley, and the iron ia now transport- 
^^ in wheeled vehicles to market at Bristol and Abingdon. 

Passing from Shady to the east, across Ihe Iron Mountain, 
another part of Johnson county ia reached. It is a long 
oroad valley, extending from the Virginia line nearly to Doe 
fiver cove, in Carter county. It is completely locked in by 
"loimtaiiiB, and has an average elevation of 2,000 feet above 
8ea level. The valley proper has a limestone base, but there 
*fe several high ridges lying in it, composed of the sand- 
stone, conglomerates and slates ot the Potsdam period. This 
'i''gecnve ia pribiibly the depository of more iron ore Ih-m 
*ly other equal area in EisD Tennessee. Cominnncingnear 
"* northeast extremity, are the buds and forges on Laurel 



creek, where fur many years extiellpiit bar iron liaa beea 
made. 

BirTI.ER FLIHNACE 

Is ihe name of a new iron furnace being erected by Hon 
E. R, Butler, on Dounellv'a creek, two miles south of Lan 
re], and three miles northeast of Taylorsville. It is intend' 
ed to make cold blast charcoal iron, ihe blast to be run hj 
v.aler power. The power will be furnished hy a water* 
wheel 25 feet in diameter; the stack is to be 35 leet high, 
and it is proposed to have the boshes 9 feet across. The oh 
bank is 1,400 yards distant from the slack, in the flat cro« 
of a mountain which is one of the spurs of Stone Mount 
ain. Tiiii ore lies in iiu immense longitudinal bed belwesi 
elates of the Cambrian period, is lull one-limrth of a mil 
wide, and can be jilainly traeed along the mouniain for ovffl 
' three miles. Numbers of bowlders larger than an ordinary 
log house are to. be seen staudiog up througli the surface oj 
the ground, being in ptuce, and excavations show that the Oi* 
exists in equal quantity beneath. The ore is found in Ihesg 
immense masses on top and lf>r a considerable distance dowi;gi 
the eastern side of the mounlaiu, and westward at man^ 
places on h^ top and sides. The following are analyses <^ 
the ore by Prof J. Blodt'ett Britton: 




No. I. 


No. 2. 


5G.19 
3.08 

.312 


55.04 
not d't'd! 










This ore is limonite of the same character as the bed 
of Massachusetts, Connecticut, Pennsylvania, Maryland ant 
"Virginia. It containa about 14 per cent of water, henoj 
by roastint; will bfcome very porous and be e:tsily fluxed! 
Prof. Lesley, State Geologist of Pennsylvania,^ speaks o 
this ore as our most inexhaustible source of iron, and say 
that its characteristics are the same from Massachusetts U 
Alaba.mR, everywhere making a good ioundry iron. O! 






^^^^H 



\b 



\' 




4 
1 

I 



< 



JOHNSON! 
C3,0;XJ IV TIE- S: 



. ■^- ^ — --" 



- .-i. . J- 




4^miles to I inch. 



\ 



L17] 

the quantity of ore oq Judge Butler's land there can be no 
doubt. It is as near inexhaustible a.4 any ore hf d in the 
State. From ore beds in Connecticut and Massachusetts of 
the same character, originally of not near such quantity, 
furnaces have been running for fifty years or more and the 
supply is still abundant. Such being the fact, it is safe to 
say that this bed will last a ten ton furnace for full two 
hundred years. In immediate proximity to this furnace are 
tens of thousands of acres of wooded land, and hence char- 
coal should be obtained at a low price. Good limestone is 
about three-fourths of a mile distant. Therefore, with ore 
easily mined and in a convenient distan(ie, low-priced char- 
coal and cheap limestone, pig iron should be made at this 
furnace at a very low cost. 

With his usual caution. Judge Butler, before com rnencing 
work, had some of this ore made into pig metal. It was 
found to be easily reduced with a very small amount of fuel, 
and the iron made was of the very best for car- wheel man- 
ufacture. One of the great advantages of this furnace lo- 
cation is that it is within a short distance of valleys of great 
fertility, which will furnish all needed supplies at low rates. 
Hay is $10 per ton, and other produce at proportionate 
prices. The same would apply to any other part of Johnson 
county ; the valleys of Little Doe, Roan and Laurel 
creeks are broad, long, and of fertility nowhere surpassed. 
But at no other point could charcoal be so easily and 
cheaply brought to a furnace site so near to large bodies 
of ore as at Butler Furnace. It is seldom that the materials 
necessary for the production of an excellent article of iron 
are brought so close together. 

The furnace tract proper contains about 8,000 acres of 

timber and ore land ; the tree growth may be fairly stated 

as of every character common to the mountains, whi!e for 

lumber there is abundance of white pine, and a good saw 

mill just above the furnace. The water-power at its lowest 

stage is ample, and any desired fall can be obtained. 
2 
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-Lhis is one of the most desirable sites for a charcoal 
furnace in the State. ' The distance to the Atlantic, Missis- 
sippi and Ohio Railroad, near Abingdon, is 24 miles, over a 
good turnpike road. Hauling can be done, especially in 
summer, at very low rates. While to a large furnace such 
distance from railroad transportation would be a great 
drawback, to the small furnace making cold- bast charcoal 
iron of high st|indard it is not unattended with some com- 
pensatory advantages. 

A. large bed of manganese, of excellent quality, is near 
this furnace, and future experiments may show that the 
manufacture of either spiegeleisen or ferro- manganese may 
be profitable. 

Another excellent region for iron ore is on Little Doe 
creek. This stream is a tributary of Roan creek, and 
runs down between Doe Mountain and Iron Mountain, 
passing around the southwestern end of the former, and 
emptying into Roan creek about thirteen miles below 
Taylorsville. Doe Mountain is a high isolated elevation 
of Potsdam sandstone, for about twelve miles dividing 
Johnson county cove into two valleys, and being about 
half way between Stone and Iron Mountains. It com- 
mences just south of Taylorsville, abruptly leaving a nar- 
row valley, through which Little Doe creek finds its way to 
Roan creek. The latter enters the Watauga river eighteen 
miles below Taylorsville. Indeed, Doe Mountain is almost 
encircled by these two streams. On Little Doe creek are 
several forges, each with a capacity of 300 pounds of bar 
iron daily. Everywhere in the neighborhood of these 
forges, both on Stoney creek, on the Little Doe, and on the 
Watauga river, timber is abundant, and charcoal can be ob- 
tained in any desirable quantity, payable in bar iron, at 
from five to six cents per bushel. 

It is a singular fact that, away from the lines of railroads, 
in the counties of Johnson and Carter, in the vicinity of 
forges, bar iron is considered a legal tender in the payment 



r [19] 

Kof all dues. Iron i^ taken by the farmer for hay, corn, 
P'flata, meat, flour, poultry, eggs, butter, etc., and from the 
['•stores for salt, sugar, shoes and otiier Biippliee. The bar 
L'lion, after being bartered for by country merchants, is sold 
I in Xnoxvilie, Bristol and other points affording a market. 
f A few miles suutlieast of Doe Mountaiu, Stone Mountain 
t"'*lift8 its awful form " to the height of 5,000 feet above the 
Bfsea. Between the two, or rather bugging the base of Doe 
BMonntain, Roan creek Hows, u clear, brignt, rippling moun- 
Hhiu stream, with frequent rapids and with stony banks. 
^Ht) the interval, between Stone and Doe Mountains rises 
^Bd solitary grandeur a high knob called Gentry Mouotaio. 
^Bit the side of this mountain are large deposits of browB 
^Hematite. One bank, known as Donnelly's, has been opened 
Hh> the depth of twenty feet or more. The matrix, usually red 
■clay, ia sometimes varied in color to a bluish tint, running 
into white. The ore at this point is very hard, and blasting 
powder is used in raising it. 

One mile south of Taylorsville, on the road leading to 
■Donelly's bank, near a mill on one of the head branches of 
_-Eoan oreek, are some fine outcrops of brown ores that have 
ioever been worked. 

Five miles from Taylorsville, on the southeastern side 
Doe Mountain, there is a ravine which separates the 
tnountain from a protuberance known as Little Mountain. 
Ihis mountain is seven miles long, and rises lo the height 
f 800 feet above the valley. It is filled with beds of brown 
Itematite. The ore is embedded in an unctions clay of va- 
tioua colors, sometimes red, then white, and again of a 
iautitul maroon or dark blue. It is easily rained, and many 
8 ago it wa-j almost the only ore which supplied old Car- 
r furnace. At present it is used only in some of the 
leighboring forges. Excavations in search of ore have been 
lade all over the surface, every one of which reveals an 
adant supply. The top of the ore lies near the surface, 
) feet beljw ledges are seen exposed in excavations. 
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At the time of my visit the cost of mining ore at thia- 
point was fifty centa per ton, payable in bar iron. The 
yield from the forgea varies from 500 to 600 pounds to the 
ton. 

The ore (rota this plaoe, so abundant and excellent, could 
be reached by the construction of a narrow gauge railroad 
Dp the Watauga to the mouth of Roan creek, and up this 
etream to the mine. Such a road could be made a feeder to 
the Cranberry road, lapping it uear Ehzabethton, twenty 
miles distant. It would also throw into the market much 
fine timber, and give an outlet to the large crops of corn, 
wheat and other products grown upon the fertile valleys 
that environ Taylorsville. 

A very heavy deposit of brown hematite occurs just 
across Hoan creek from Little Mountain. It is known as 
Jackson's big ore bank. It is one of the spurs of Hog- 
back Mouutain, which is an offshoot from Stone Mountain.. 
The ore forms several ledges near the top of the spur, and 
at one place there is an exposure, fifty feet thick and two 
hundred yards long. It covers several acres superficially, 
and is of unknown depth, probably five hundred feet thick; 
as it outcrops on James creek, quite that distance below the- 
erest of the spur. This ore extends at intervals for several 
miles, but the quality is not good, as it contains a large 
amount of phosphorus, and the iron made from it is cold 
abort. It has a black, tarry color, is quite porous and breaks 
easily. Mixed with the better ores of Little Mountain, it 
was used, to some extent, many years since, in Carter Fur- 
nace, but alone it never gave satisfactory results. 

Near Dogger's, on the Watauga river, eighteen miles 
from Taylorsville, is Taylor's bank, which supplies a fine- 
yellow ore in large quantities. A dark grayish ore occurs 
in the same vicinity that yields in the Catalan forge about 
four hundred pounds of bar iron to the ton. Specimens of 
needle ore are also common in this bank. 

Hoad Hollow bank, about half a mile from the mouth of 
Dry Rub creek, near Dugger's ford, has recently been open- 
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f ed, and siip|)lies a very exi^ellent ore. There is scarcely an 
i elevation around Dugger's ford that does not contain irOD 
I ores ia greater or less qnantity, and outcrops of browu ores 
f continue for fifteen miles along the slopes of Stone Mouq- 
tsiu. 
The following is a list of the forges in Carter and John- 
I son counties, with approximate estimates of their product : 

CARTER CnUNTY. 

I Smith's Forge, on Doe river, makes about twenty-iive tons 

I of bar iron annually. 

I Hamilton's Forge, on the saiue stream, situated in Crab 

I Orchard cove, is now undergoing repairs. It has a capacity 

F about equal to that of Smith's Forge. 

I Knoxville Car-wheel Company works scrap from the fur- 

I nace to the extent of twenfy-five or thirty tons a years. 

I JOHNSON COUNTY. 

I Ijaurel Bloomery, situated on Laurel creek ; J. H. Gran 
L & Co., operators; Fred. SUmp, owner; uses limouite of ex- 

■ cellent quality and makes about eighty tons of bar iron a 

■ .year. This iron finds a ready market at Bristol and Abing- 
KHion, Va, The number of employes is seventeen ; capita 
K Invested, 82,700; cost of ore per ton, delivered at the forge, 
f?1.75. 

W Ehea's Forge, on Roan creek ; R. C. Rhea, owner and ope- 
I rator; makes about fifteen tons of bar iron yearly, and usee 
I limonite, which costs at the mines $1.25 per ton, at the 
I forge, from |1.75 to 82.00. .1 small quantity of manganese 
f is used in working the ore. 

I Morri.son's Forge, Laurel creek, Nat. Morrison, owner 
K^nd operator ; turns out about ten tons of bar iron annu- 

I "iiy- 

■ Razor Rock Forge, on Roan creek ; H. C. Donnelly, 
I owner and operator ; uses limonite and makes about twenty 
I tons of bar iron a year, which finds a market in the ueigh- 
I 4iood. Cost of the ore at mine, |1.25 per ton. 

I Songo Forge, on Roan creek ; B. R. Browo, o-wiat ^-oA. 
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operator; uses limonite, both porous and compact, hdA- 
BiaDulactures about fitteen tons of mercbitnt bar iron snuu- 
allj. This iron finds a market iu the neighborhood aod at 
the country stores, and is also frequently sold to persons en- 
gaged in hauling goods. The capital invested in this forge 
IB $1,000, and the cost of the ore at the mine is ?1.50 per- 
ton. 

Potter's Forge, on the same stream ; J. O. Potter & 
Sons, owuers and operators; works the excellent limonite 
from Gentry Mountain, which costs at the mine 81-25 per 
ton. About one hundred and eighly tons of ore are nsed i 
annually in making about forty tourf of merchant bar iron, 
which finds a ready market at home. The number of per- 
sons employed is fieven ; capital inveeted, $2,000; bushela 
of chorcoal used annually, 26,000, at a cost of three cents. 
per bushel, in the making of which seven hundred and 
Mghty eorda of wood are consumed, showing an average of 
thirty-three and a third bushels to the cord. "Wood ia 
oheap, having sold at thirty-three and a third cents per- 
•ord. Two water wheels are used at this forge, with a 
diameter of eight feet, and eight feet face. The water is , 
received at the breast of the wheels, and the availabe head 
is sixteen feet. 

Walker's Forge, owned and operated by G. .J, Walker, is 
«tuated on Little Doe creek, and obtains its supply of ore, 
iriiich is limonite, from near Far Mountain. It mauufao- 
tures annually about twenty tons of bar iron, and coDHumea, 
abont one-hundred tons of ore. The product of the forge 
finds a market at home. Ore costs, delivered, from ^l.SO' 
to 81.75 per ton. Capital invested, including real estate, 
»6,500. 

Marley's Forge, W. A. Marley, owjer and operator, is. , 
located on the same stream as the preceding. Its supply 
•f ore is obtained at Washplace mine, on Doe Mountain,, 
where extensive deposits of limonite occur. This forge 
wakes one hundred tons of bar iron annually ; employs. 
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eleven persons, and secures ore at the mine for §1.00 ptr 



Wagoner's Forge, on the same stream, is owned by M. 

M. Wagoner, but is operated by Geo, W. Crosswhite. It 

I draws its supply of ore from Doe Mountain, and from ihe 

I mines near Far MountaiD. The ore is limonite. The an- 

f Dual production of this forge is from eighty to one hundred 

bar iroD. Five tons of ore are required for each ton 

I of iron. The cost of the ore is $1.25 per ton at the mine. 

Markets at home take all the product. 

White's Forge, owned by Jacob Must, aud operated by 
Isaac White, is situated on a small creek known as Dry 
I Ran. It uses the same species of ore as the preceding, and 
bianufactures b^r iron to the amount of one hundred tons 
■per annum. Tin; ore only costs fifiy cents per ton at the 
llnine, and as a cunijequeiice of this low price, it is in de- 
(fliand from some of the neighbonng fnrges. About one 
thousand tuns of ore are mined annually, and four persons 
i kept employed in mining; ore. 
Dougherty's Furnace, owned and operated by A. M. 
Dougherty, in situated on Roan ureek, aud is the smallest in 
the State, having a capacity uf irom one to two tone of pig 
iron per day. The ore used is limonite ; fuel, charcoal, with 
_5Mld blast. The ore is obtained Irom Little Mountain, Kel- 
ler mines, etc. Part of the pig iron is made into castings 
f Mr. Dougherty, and a part hanled to Johnson City,thir- 
V miles distant, and shipped by rail. 

:er's Gap Forge, situated on Roau creek, is owned and 
Krated by Daniel Sliiup, and u-es the limonite from Lit- 
e Mountaiu, taken frnai a rich vein, owned by Gen. A, E. 
lokaon. This mine is valued at $5,000, and Irom it were 
i»kea out for the year ending June 30, 1880, more than one 
Aioaaand tons. Thrte miners are kept employed, and the 
B is used at Baker's Gap :ind at Douglierly's (uruace. The 
Uinual production of Baker'w Gap I'or/je U fifty tons of b:ir 
; capital invesicd, SI, 700 ; number of employes, from 



Sve to seven. 
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Hodge mine and forge, im RoMnoreek, are tiwned by Mra. 
Hodge, and operated by Hodge & McQueen. The orensed; 
is limonilo. The product of the mine for the year ending^ 
May 31, 1880, was seven hundred tons; cost per ton at the 
mine, ^1.00 ; fourteen persons were kept employed, and tho; 
aggregate amount of wages paid was S2,5.50. At this forga, 
from eigiily-five to ninety tons of bar iron were made. Th«j 
capital employed at the mine was $1,000; the numhar of 
bushels of charcoal consumed, 58,300, which cost perbush-^ 
el three cents, in the making of which sixteen hundred 
cords of wood were consumed, costing fifty cents per cord. 
Two water wheels are used at the forge, each eightfeet in di- 
ameter, with seven feet face. The available head of water 
is twelve feet. The forge is kept to its full capacity for 
•about six months in the year. 

Anderson's Forge is located on Beaver creek, which drain! 
the elevated, mountain -environed cove known as Shady^ 
The forge is owned by J. K. Anderson, of Bristol. A beaa< 
tifully laminated brown hematite is worked in this forgej 
which has the capacity of making about one hundred torn 
of bar iron in a year. The iron is very soft, and in th( 
early history of the country was largely used in the manu: 
fkoture of gun barrel". It now finds a market at Bristi^ 
and at Abingdon, Va. 

Bleven's Forge, also on the same stream, is owned 1^ 
Thompson & Shook. It uses the same character of ore 
the preceding and makes the same quality of iron. Its an^ 
nual production does not exceed fen tons, as it is only ope- 
rated during the winter months. 

The ore nsed by these forges varies greatly in price, usu- 
ally only the cost of digging and hauling is calculated' 
Charcoal seldom costs over four cents, as the wood is fr» 
quently obtained merely for the cutting. In some cases, m 
on Stouey creek, it costs five to six cents. ThecharcoaH 
all made in pits on the ground, and the yield per cord rangtf 
from thirty to thirty-six bnshels. Six hundred bushels «3 
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tjoal are Used to the ton of bar iron, and from four to six 
tons of ore are used for the same. In both a great deal 
depends upon the skill of the forge man, and the character 
of the ore. 

So much for Carter and Johnson counties, which prob- 
ably contain more beds of iron ore than any other counties 
in East Tennessee, but unfortunately they are inaccessible, 
and until some cheaper means of transportation than that of 
wagons are provided, their development on a large scale 
must be postponed. However excellent or abundant the 
ores, they must remain comparatively valueless so long as 
they are inaccessible. Before the advent of railroads, these 
two counties were the sources from which a large portion of 
tbe iron used in East Tennessee was drawn, but the diffi- 
culty and expense of reaching markets have repressed 
enterprises, \n)f: use it was not possible to compete success- 
fully >Yith other sections, which could command cheaper 
^nd better means of transportation. 

SULLIVAN COUNTY. 

This countv has also labored under the same di sad van- 
^^ges, though possessing many rich banks of iron ore. One 
^^ these, known as the Crockett bank, half a mile southwest 
^*^ Cowan's station, occupies a ridge of red earth, containing 
8naa.Il blocks of red hematite scattered through it. The 
^^'^Wn ores also occur near the surface in the same bank, 
■^^other place, u short distance northeast, in the same range, 
S^v-es evidence of a large supply of ^ood ore. 

^harp's bank, one and a half miles north of Cowan's, is 
^^ interesting bank, in that it is a regular vein of compact 
^^^ hematite, which dips with the dolomites of the Knox 
S^'oup. At both these banks the ores show more or less 
Polarity, and some of them are true loadstones. They are 
^J^st-class banks, and a iurnace could dej)end upon them for 
^ Supply of ore for many years. Bushoug and Welcker's 
'^i^rjaces and many forges were long in operation in this 
bounty. 
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Many surface specimeDS of an ore similar to that at 
the Crockett and Sharp banks have been found at several 
points near Blountville, and only a short distance from the 
Holston river, but no exploration has been made beneatb 
the surface. A similar ore has been found near Bristol ;: 
though some digging has been done, its extent has not beei^ 
fully shown. • 

A small furnace is now being erected by Jenkins & Co.^ 
about six miles from Union depot. They will use water-^ 
power, and have a stack thirty feet high, with eight feet 
boshes. The ore is alimonite, and has not been fully tested^ 
but it is supposed will mak« good pig iron. 

WASHINGTON COUNTY. 

In the consideration of the ores of the Eastern Iron 
Belt, those of Wasnington county deserve mention, both 
on account of their abundance and excellence. One of the- 
chief deposits is known as the Embreeville mii^es and 
furnace. The mines are located in Bom pass cove, the 
furnace and mill on Nolachuckv river, below the cove. It 
is a beautiful location, as well as one of the most wonderfol 
ore deposits in this region, where there are so many. The^ 
furnace location is about eight m ^es from Jonesboro, on 
the E. T., V. & G. R. R. The fii aace had a capacity of 
five to six tons of pig per day, but owing to legal compli- 
cations has not been run for sever d years. The metal had 
a high reputation for car- wheel jvurnoses. Borapas-< cove is- 
an oval valley, three to four miles long, by one to one and 
a half miles wide, surrounded by m.mntains 800 to 1,000 feet 
high, the bottom and ridges of this valley being of Lower 
Silurian limestones, and the mountain tops of Potsdaw 
sandstone. All around the rim of this basin, for an eleva- 
tion of four hundred and fifiy feet, down into the valley> 
are massive deposits of linu)nite. Pits h^ve been sunk a* 
variou" places, and ojv n cuts as deep as thirty fe^t, but no- 
where touching the bottom of the ore, for the dirt thrown 
out yields, by washing, one- third to four fifths of good orCc 
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It occurs in lumps of all sizes, from that of bird shot to large- 
masfies. Prof. J. P. Lesley, in a paper read before the Ameri- 
can Philosophical Society, May, 1872, says : " The limonite 
deposits of Bompass cove exactly resemble those of Mor- 
rison's cove, Nittany valley, Rishicoynillis, and other Lower 
Silurian valleys of Pennsylvania and Virginia ; and thode 
of the long line of the north flank of the South Mountain,. 
(Blue Hidge, Smoky Mountain,) from the Hudson river to 
Alabama. They are situated geologically just like the 
Allentown, Carlisle and Charabersburg deposits." 

And after minutely describing the deposits up the moun- 
tain sides, he says : 

"There must be millions of tons of ore in the more 
central part of ihe cove in the low-hills, composed of the 
almost horizontal ore-bearing limestone strata, which every- 
where show the dissolving action of the ore- collecting 
waters, and are covered in many places with ore ground.'^ 

He states that examination of the books of the furnace 

showed that washed and roasted ore yielded fifty-five per 

cent, of metal. He gives an analysis, as follows : 

Water 13.15 

Silica 3.06 

8eq. ox. manganese 27 

Peroxide of iron 82.27 

Metallic iron 57.6 

Pliosphoric acid 09 

Alumina 1.28 

Sulphur 20 

In Greasy cove, still higher up the Nolachucky, are other 
deposits of limonite of greater extent, as the cove itself is 
full twenty miles long and two to fi ve miles wide. The 
whole region is a mass of virgin ti > ber, and there can be 
few, if any, sites better for a furnn m^, erected and run on 
modern principles. The water pov, ;r is of the best char- 
acter, and the supply of ore ai.d timber inexhaustible, 
within the limits of any present calculation. Prof. Lesley 
says that a railroad can be made very cheaply, with a grade 
of fifty feet to the mile, to Jonesboro, from whence it is. 
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four hunilred and forty miles to Norfolk, ninety-eight tAV 
Knoxville, aud two hundred and ten to Chattanooga. 

QREEXE COUNTY. 

Contiuuing in asoiithweaterly course, the deposits of 
ore are found in considerable quantity in the adjoini 
counties of Unicoi aud Greene, occurring in much thi 
manner as those already mentioned. No developemei 
worth mentioning have been made iu Unicoi, hut the qnim-' 
tity of ore in that county, and acrosH the line in North 
olina, is sufficient to furnish supplies to several furni 
Within a few miles beyond the line, magnetites and red ol 
abound in true veins. These, mixed with the brown ores 
Unicoi, would give a very superior and desirable quality! 
of iron. Want of transportation is the greatest drawhack. 

In Greene county two furnaces were operated (or many 
years, aud the mangeniferous ores near Uualtaiurnaeemaile an 
iron of peculiar quality. In the useof these ore^ in the furnace 
at that place no flux was necessary. The ore is tonod in gre|t 
abundance on the right bank of the creek and at the basai 
the Uuaka mountains. This ore yielded from forty to fifty 
cent. iron. It was obtained by runuiug a drift of several 
dred yards into one of the hills, about one thousand 
from the furnace. A mass of almost solid ore was encoi 
tered in the tunnel with a matrix of white chalky earth, 
so easily was it mined that twelve men could easily 
thirty car loads a day of three thoii.-iand pounds each. 
screenings of the ore amounted to about two-ninths of 
whole, and of the screenings two-thirds were good ore. The 
tunnel passes through six hundred feet of dolomite, wliiob 
dips at an angle of nearly forty-five degrees. The deeper 
the excavations the better the ore. It is said, however, to 
be more refractory thau the ores of the Western Iron Be% 
to be mentioned. 

Pottsdale furnace, within two miles of the Unaka, isno* 
dismantled, having been out of blast for many yeurs. fi 
Hised the ores from the same banks as tlie Unaka. An 
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fort is being made to consolidate^ these properties, also to 
connect them and the ore banks and the railroad by the 
construction of a narrow guage railroad from Greeneville ta 
Paint Rock, on the line of the C, C. G. & C. Railroad, on 
the French Broad river. 

The most noted ore banks of this county are known as 
Stevens' bank, near Unaka furnace, Whitehurst bank, 
south of Pottsdale, Green Valley bank, near Cold Spring, 
and the banks a little north of Florence creek ; another fine 
bank, known as Horton's, is on the southwestern boundary 
of the county. Near Blue' Spring, on the East Tennessee, 
Virginia & Georgia Railroad, at several places, a good quan- 
tity of surface limonite ore is found, which analysis shows 
to be of great purity, with a large percentage of iron. No 
investigation beneath the surface has been made. 

COCKE COUNTY. 

In Cocke county there are many noted banks of brown 
hematite. One of these is near the Greene county line ; the 
largest deposits lie near White wall, south of the Cincin- 
nati, Cumberland Gap & Charleston Railroad. These beds 
have been opened to some extent, but very little of the ore 
has been used. 

Another noted deposit is near the termination of the rail- 
toad at Riverside Station. This is known as Peck's Iron 
moantain, and is a paH of a range of hills which extends 
through a large part of Cocke county, near the northwest- 
ern base of the Unaka chain. The ores of these hills are 
associated with sandstones and slates of the Cambrian pe- 
riod. This is the characteristic of nearlv all the beds of 
. iron ore on the extreme southeastern boundary of East Ten- 
nessee ; wherever a mountain of Pottsdam sandstone is found, 
the western, and frequently also the eastern face, near the 
coves, is certain to carry a bed of limonite, and where this 
System of rocks is broad, consisting of several series of 
iJaoun tains, there is often a number of such beds. The ores are 
Usually in large quantity, though the quality may not be so 
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B a section of tliis vein : 



12 Feet. 10 Feet. 7 Feel. 







The above seclion waa miid« at a depili ol twelve feet, in 
May, 1880. "The total widtli of the vein is thirty feet. 
Of tliin tun JL'L'I. ill ihe centre cousiala ol ujiigiietic ore, with 
a small portion of hornblenJti Hoatiered through it. On 
either side this merges into & rock which closely reaeralilea 
it, but in which ihe hornbieude predominates. The or 
the centre has the appearance of a good magnetite. The 
ore has been traced Home distauee in a general northeast 
and southwest direction, and openings at other points ueac- 
this show a similar structure," 

SEVIER, MONROE AND BLOUNT COUNTIKS, 

The next county in our aouthwcHt course, and bordering; 
on North Carolina, is Sevier. Far distant from railroad, 
communtcation, it is comparatively unknown, but it is 
of our richest counties in mineral wealth, and being behind 
but lew in the lertility of its soil. Its eastern boundary 
line, like Cooke, goes to the very top of the Unaka Moun-- 
taina, and in the ^vild fastueases of its bills and niountainB. 
are to he found similar great deposits of iron ore to thosa 
which in Cocke are a study for the geologist, and the ad- 
miration of the iron-master. But they are accessible only 
through the means of ample capital and persevering energy. 
The ores of this county can only be made available through 
a narrow gauge road up the Little Pigeon river from itf 
mouth on the French Broad, i'roni which point navigation 
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to Knoxville by barges is constauL throughout the year. 
There is, probably, not anywhere a better sile for a large 
charcoal furnace than can he fotiuJ in the; cotinly <>( Sevier. 
The same i 'marks roiide of the county of Sevier will ap- 
ply to Blomi. and Monroe counties, ajiil also to Polk. The 
ranges of Pot.sdarn sandstone and elate mountains, belong- 
iDg ideologically to the Cauibrian i>eriofl, called in Carter 
IrotJ Mountain, in Washington Rich Mountain, in Greene 
^aiot Monntain, in Conke English Mountain, in Sevier, 
BlouQt and Monroe Chilhowee. in Polk Star Moiint;un, 
"id in Georgia Frog Mountain, is the same range, though 
out through at intervals by slreanis, and is throughout its 
length a great depoaitopy ef -ii-oli or^. '' 
These aiountairifl.&r'^/ci\mp.03ed-4jf-,thfe laat and lowest of 
JjBle rooks of the LoVei-'*i^i1uriiin' whiehlshow evideiicfs of 
fe on this earth ; they are lhe_ dividing line between the 
of life and those'.pf tae. MsJ^l^orpbic or Archcan age, 
'tti which time ind uature'w forces have blotteil nut atlev- 
of existence eite^'it'of The lowest marine species. It 
IB an outlying wall of the great Unaka Mountain chain, on 
TOOBe side or top runs the great geoloKical divide of the 
Baatern part of our continent, and which, under variouti 
lanieH, has come down from New York, through Pfjinsyl- 
"Wiia, Maryland and Virginia, and stragglingthrougli Geor- 
P* is lost far down in Alabama, under the iiccnmiilated sands 
•"d drift of a greatly later age. In Virginia our Uiiaka 
•"oontain, still the geulugical divide, is east of the " Alle- 
fbany " (ji- ■' water divide ; " near Chrisliansburg there ia a 
•"eeting of these two ridgea, and the geological divide pKss- 
* to the west, and the Alleghany, misnamed Blue Ridge, 
'Qrns to the east. This freak of uatnre's forces has brought 
to the immediate borders of, and within EistTennestiee, the 
'inie immense bodies of magnetic iron ore which have been 
^ch great sources of wealth to New York and New Jersey. 

|"llese have been previously spoken of. In the Potlsd^iia 
P^Qdetone mountains, oullyinglhe western side of thin Una- J 
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ka chain, and their contiguous dolomite ridges, from New 
York down, are the immense deposits of limoniteore, "^hich 
have furnished and stiil supply the source of fully one- third 
the pig iron produced in the United States. In Pennsylvania 
their course is marked by a series of iron mines and furnaces. 
To make the same region in Tennessee equally prosperous only 
requires such transportation as will- cheaply connect the ores 
and the coalf It is stated that the Baltimore & Ohio Rail- 
road intends building a railroad from the present terminus 
of the Shenandoah Valley Railroad to Chattanooga, and is 
now having it surveyed. Should such a railroad be built in 
the extreme eastern valley at the base of the Chilhowee and 
Stone or Unaka Mountain ranges, it would probably devel- 
op more mineral wealth than any road of like length in the 
United States, especially of iron and copper. 

A line of railroad, sixteen miles long, extends from Knox- 
ville to Maryville, in Blount county, but it lacks ten miles 
of reaching the beds of iron ore in Chilhowee Moun- 
tain. When it shall be extended, as lately surveyed, to Ten- 
nessee river, access will be given to those beds as also to the 
bed at Ball Play, and the well known large deposit at Telli- 
co Plains, in Monroe. 

In the northern part of Blount county some beds of lim- 
onite have been worked and proved to be of great purity. 
The Roan Iron Company worked these bids for some time 
a.nd shipped two thousand four hundred and ninety-five 
tons to Chattanooga and its furnace at Rock wood during 
the year ending June 30, 1880. It, like the Hamblen coun- 
ty ore, was used iu making pig for the manufacture of steel 
for rails. At another point a compact red hematite 
of great richness and purity has been found on the sur- 
face, but no exploration has been made to test as to the 

quantity existing in the ground. 

The following is an analysis of the compact red hematit 

above mentioned : 

Water 700 

Silica 3.605 

Metaliiclron 66.800 

'losphorus 021 
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A.nd the following an average a.^^Iysis of the limonite 
^tipped by the Roan Iron Company : 

Water 10.600 

Silica : 2.625 

Metallic Iron 60.340 

Phosphorus 061 

MONROE AND POLK COUNTIES. 

One of the most noted deposits of iron ore in East Tennee* 
••see is on the Tellico river, and is known as Tellico Plains. 
About thirty miles above its mouth the Teljico river breaks 
through the Cambrian (Ocoee of Safford) conglomerates 
and slates, strikes the limestone valley, and changing its 
-course to the north, flows thence with slugglish stream 
through a broad expanse of fertile land to the Little Ten- 
nessee. 

Numerous spurs radiate to the northeast, east, and south- 

-east, and join the main Unaka range a few miles distant. 

The spurs are heavily clothed with a fine forest growth, coit- 

listing of chestnut oak, black oak, and hickory. The 

gorges that lie between these numerous spurs supply an 

easy outlet to the timber, while the Tellico river could be 

utilized by flumes for conveying wood, for a considerable 

'distance above. The most extensive deposit of iron ore 

now opened at this place is the Coppinger bank, lying about 

one and a half miles southwest of the Tellico works. The 

,ore here is a compact brown hematite, deep black in color, 

resembling great blocks of coal. 

During the war about one hundred tons were taken out 
and placed in a pile, ready to be roasted, preparatory to 
working in the furnace. This ore now has the appearance 
of having been coated with pitch. 

There are two principal varieties at this place, viz : the 
-compact and the honey-combed. Shot ore is found at other 
banks, which will be described hereafter. 

The excavation at the Coppinger bank is about one hun- 
dred and eighty feet lodg and forty feet deep, and has been 
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made in the face of a ridge, near the foot. This ridge is 
about three (hundred feet above the level of the valley.. 
The ore shows itself throughout the entire height of the ex- 
cavation and reaches below to an unicnown depth. It liea 
imbedded in a matrix of yellow, white and maroon colored 
clays, which give a variegated appearance to the sides of 
the excavation. The ore is found simttered in this matrix^ 
occurring sometimes in large blocks that would weigh, 
many tons, and then again in nodules not larger than a ' 
walnut. 

The ore ahow^ no flint or siliceous matter in its corapoai- 
tion, and it is mined with great ease and rapidity, one hand 
being able to raise three or four tons per day. The strip- 
ping usually consists of a thin layer of clay, not more than, 
two or three feet in thickness, and of the rjuantity of ma- 
terial taken from the hauk, fully l)ne-half is ore. 

Owing to the manganese contained in this ore, it makes & 
very superior iron, being tough, hard, and of great tensile 
strength. Much oi it was wrought into ornamental work, 
such as settees and iron railings, which proved very 
durable and strong. The Confederate government, moved 
by the superior qualities of this metal, had made every 
preparation to establish an armory at this point, but the ac- 
cidents of the war prevented its accomplishment. Car 
wheels made of this iron in 1851-2-3, are still in use 
on the Memphis and Charleston Eailroad, and are still 
good and serviceable. Since the furnace at this place was in 
blast, a new bank has been opened between the Coppinger 
bank and the furnace, on the northwest side of the same- 
ridge which contains the Coppinger bank, and midway be-- 
tween that and the furnace. The ore is of the same quality 
as that found at the Coppinger bank, and ap|>ears in inex- 
haustible quantity, I 

The Donnelly bank lies three miles south of the oldij 
works, high up the mountain side, and shows an abundancav*' 
of ore largely intermixed with ocherous earth. The ore is 
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t SO compact as at the Coppinger bank, and is muoh 
i convenient to reach. It is mainly fine or shot ore, 
1 oatcroppingg of it are fannd for half a mile or more 
pon the sides of the mountain. While it might be desi- 
e to hold thia bank lu reserve, we do not doubt that 
3 Coppinger bank will supjy ore enough to last for cen- 
From all the indications it would appear that the 
K at the Coppinger bank ranges in thickness from seventy- 
to one hundred feet, and extends on the side of the 
mtain six hundred yards or more. A tramway or rail- 
I, built from this bank to the site of the old furnace, 
IWuld no where have a grade of over fifteen feet to the 

the furnace, on the oppisite side of Tellico river, 
fine bluff of limestone, whioh can be quarried and 

lught to the furnace at a very small cost. Good sand- 

loe for hearth? is also found near the furnace .site. 

Below the old furnace the country widen.s out into an 
"txteuded plain, envering litteenor twenty square miles. For 
^M production of all the cereals no land in the State sur- 
TWsses that of the Tellico Plains. Records show that forty 
"ushels of wheat and over a hundred bushels of corn per 
Burehave been gathered from the bottoms lying west of the 
"1^ furnace. Far in the distance westwardly, hills and moun- 
tains rear their crests high above the valley, giving a pic- 
turesqe beauty to all the surroundiogB. Abundant supplies 
w a dozen furnaces could be drawn from the productive 
valleys which run down towards the Hiwassee. The erec- 
"fn of furnaces here would produce a home market that 
'^onld add immensely to the profits of the agricultural oom- 
""^Qity. The rich grasses that cover the lofty spurs whioh 
'On down from the east to Tellico Plains, would subsist, for 
*"ne months in the year, great herds of cattle, and the 
^'"ludant mast could be utilized in the raising of swine. 

^here is hut one drawback to this region, one of the fair- 
'n this or any other State, and this is a want of trans- 
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portation. During the high tides in Tellico river, grail 
and iron products may be freighted out to the Little Ten 
nessee, but the season for such boating is very short ani 
very uncertain. A railroad constructed to run from Tellioi 
to the head of navigation on the Hiwassee river, near Coj 
HiH, would have a south- western ly direction along the fool 
•f Star Mountain, through the Conesauge valley, one o 
the most productive iu East Tennessee, and would open uj 
this whole region to capital, skill and esterprise. 

In addition to the iron ore and skte found at Telliot 
Plains, which would give constant employment to a con-: 
aderable number of cars, there are other deposits of brown 
heoaatite on the line, where charcoal furnaces might be erects 
ed in positions quite as favorable for cheap working as at 
Tellico. 

Star Mountain, which extends in a north-easterly direc- 
tion from the Ocoee river for about thirty miles, is, as be- 
fore stated, iu the Chilhowee range. It rises about twel 
hundred feet above the Coneaauga valley, and is made up oi 
limestones and Chilhowee sandstones, the fortner extendin( 
about two-thirds of the way to the top. 

All along the north-western face of Star Mouhtain, just beH 
low White Clifi Springs, brown hematite lies scattered ove^ 
thejsurface iu considerable masses. Skirting the north-west- 
ern base of tha mountain, blocks of ore lie intermixed witb« 
great sandstone bowlders that have rolled down the mouDi^ 
tain aide. Four miles below, at Hurt's farm, the ore api 
pears on a terrace two hundred and fifty feet above the Con- 
esauga valley, on the side of the mountain, in sufficient quan- 
tity to run a furnace. One mile lower down, opposite Coop- 
er's, it crops out in large masses, and also still lower down 
the valley, at Foster's and Wells'. But its greatest devel- 
opment is at Gee's creek, six miles below. Gee's creek is & 
confluent of the Hiwassee, aud takes its rise from numer—; 
ous springs upon the sides of the mountain. It cuts a deep 
gash in the face of the mountain at its poiut of exit, which' 
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gash higher up has namerous ramifications, spreading out 
on the iace of the mountain like the limbs of a pictured 
tree. The general course of this stream is south-west, and 
at the point where it leaves the mountain, the sloping hills 
are from two hundred and fifty to three hundred feet high. 
On these hills occur a large deposit of brown hematite. It 
(arops out in blocks, one of which shows a face of fifteen 
feet. Tracing the deposit in a northeasterly direction, it ap- 
pears for more than one mile and a half. Its thickness is 
very great. At its highest point of outcrop, a trench fifty 
feet long has been dug upon the side of one the numerous 
radiating spurs, which displays the solid ore at least forty 
feet thick, with not more than twcx or three fret stripping. 
At the head of this trench a block fifteen feet long and six 
feet high sticks out of the spur, and this is but one speci- 
men of the many which may be found here. Sixty feet 
^bove the point where the last mentioncvl block of ore juts 
out, and nearly on the top of the mountain, masses of shat- 
tered ore are found. As to quality, it resembles all the 
hrown hematites found in this region, being very black and 
massive, and hard to break, some of it, however, is cellular 
and dark brown in color. Some few ocherous specimens 
are met with. 

This region is very rough and mountainous, as already 
intimated, cut up into inuumerable ravines and finger- like 
spurs, whose sides and tops are thickly wooded with a fine 
growth ot yellow pine, red oak, chestnut and black jack. 

Nor is the iron ore confined to the northeastern side of 
the Hiwassee river, but continues down Star Mountain in a 
direct line to the Ocoee river, and even beyond, appearing 
on the side of Round Top Mountain, and on the waters of 
Sittico Creek and other tributaries of the Oeoee flowing 
from the west. Three miles southeast of Benton, many 
years since, a shaft was sunk to the depth of forty feet in 
the side of Star Mountain in search of copper, which re- 
vealed a fine ocherous and compact brown hematite. This 
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shaft was t^iink near the edge of a ravine which makes a 
gash in ihe mountain side. The declivity is very gentle, 
and a tramway could be constructed to Hiwassee river, of 
easy grade. The slope below the ore is thickly but not 
heavily timbered, with black jack and hickory, while upon 
the sides of the mountain above, chestnut, chestnut oak,* 
pine, hickory, red oak and post oak predominate. The 
surface is made rough with sandstones that have tumbled 
down from above. 

The ore is associated with a ferruginious shale and soft 
crumbly sandstone, with a yellowish clay. The whole ex- 
tent of the ore as traced from Tellico to a point beyond 
Round Top Mountain is quite thirty miles, and there is 
scarcely a break in it, except a short space occurring be- 
tween Tellico Plains and the head of Star Mountain, a dis- 
tance of seven miles. This belt of ore has the general 
course of all the ridges of East Tennessee, north 20° east. 

From the side of a hill about one mile from Sweetwater, 
one hundred tons of a compact red hematite were shipped 
to the Roan Iron Company. It s^med to be a mere 
pocket of ore, as excavation iVv^ not reveal any further 
quantity ; it is probable, moreover, that the excavation was 
not made in the proper place. The ore was a true red hem- 
atite, rhombohedral in structure; color, when broken, very 
dark steel-gray. It resembled the ore at the Sharp and 
Crockett banks, in Sullivan, but was in much larger masses, 
some of the pieces weighing from two to three hundred 
pounds. The Roan Iron Company paid $5.00 per ton for 
this ore on the cars at Sweetwater depot, which price 
should certainly be very remunerative to the miner, and is 
sufficient to induce thorough investigation. 

In Polk there are several deposits of limonite, which 
show very well on the surface. As heretofore stated, these 
exist in Star, Round Top and Frog Mountains. On the 
road to Ducktown, just west of the Half-way House, many 
bowlders of ore may be seen on the ridge near the road. 
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The " iron hat," or " gossan," which caps the copper veins 
of Ducktown, was once thought td be good porous limouite, 
but repeated trials of it in the Catalan forge soon dispelled 
this idea, and digging for better ore revealed the copper. 

There is great probability that in all these counties, 
bordering on the metamorphic formation, there may be 
found good veins of specular red hematite, and perhaps 
magnetic iron ore. These ores are known to exist in this 
formation in Georgia, also in Cocke county. In the extreme 
southeastern part of Blount the hornblendic gneiss of the 
metamorphic formaticjh, or Laurentian Period, comes over 
into that county for several miles in the region around the 
head waters of Little River, and there is every possibility 
of finding there either the magnetic ores of Cranberry, or 
the copper of Ducktown. The existence of the former, on 
the western side of Thunder-head, has been reported. 

Near the Ocoee river, in the chert and dolomite ridges, 
both in Bradley and Polk counties, are at several places 
good surface indications of limonite, but no excavation has 
ever been made, nor would it pay unless for a furnace in 
the immediate neighborhood. In one of the railroad cuts 
^est of Cleveland appears a fair show of limonite, which 
investigation farther into the hill may prove to be of con- 
siderable extent. 

HAMBLEN AND JEFFERSON. 

Having followed the Unaka chain to the Georgia line 
*nd with it the main deposits of limonite ore in East Ten- 
^esgee we return to the counties not touching that chain of 
fountains but lying immediatelv on the East Tennessee, 

XT' , , . . " 

»^irginia & Georgia Railroad, not containing large masses 
^* ore, but having beds which from their great excel- 
^60ce of quality command attention. The first of these is 
Dear Witt's Foundry, a station on the Cincinnati, Cnm- 

. ^nand Gap & Charleston Railroad, in the county of Ham- 
olen. It was opened by the Roan Iron Company and ex- 

; ^^nsively worked for a short time, as many as forty hands 
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having been employed and about $5,500 stated to ha- 

been paid out in wages and for hauling. For some reas^ 

operations were suspended in 1880. About seven hundr< 

tons of ore were shipped from the two mines. The ore w 

of very superior quality, compact in structure, when brok- 

of a rich liver color, and, in the mine, is enclosed in a mati 

of red clay. An analysis shows : 

Water 11.200 

Silica 9.550 

Sesquioxide of iron 78.440 

Phosphoric acid ;... 0.093 

Phosphorus .1 0.044 

Metallic iron 54 920 

Similar deposits no doubt exist in other parts of the coui 
ty, and it is probable that they will also be found in Jeflfe 
son. The ore mentioned as near Blue Spring, in Greei 
county, is of this grade, and there are grood indications of 
fairly large deposit near Midway Station. This ore mi 
not anywhere exist in large bodies, but it is of the b( 
quality, and the price it would bring delivered on the ca 
should make it profitable to mine. It is everywhere ne 
the railroad. No sufficient exploration of the county 
Jefferson has been made ; it is probable that such sear 
would show a continuation of the large fossil red hemat 
seam near Knoxville as well as the (\. p >sits of limonite me 
tioned. 

The following is the analysis of :in ore m the eastern e 

of Jeffer>:on near the Cincinnati, Cumberland Gap & CharL 

ton Railroad, made by Prof. Sjober^ : 

Water : 11.900 

Silica 11.500 

Metallic iron 50.00 

Phosphorus ^ trace 
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II— THE DYESTONE OR CLINTON BELT. 

We enter now upon the consideration of one of the most 
interesting, if not one of the most valuable iron belts in 
the State. For convenience of description it may be 
divided into five subordinate belts, as folJows : 

1. The first and most important lies at the eastern 
base of the Cumberland Table- land running parallel 
with the Cincinnati Southern Railroad until the latter 
reaches Emory Gap. Here the railroad deflects to the 
left while the iron ore continues straight forward, pass- 
^g to the left of Clinton in Anderson county, Jacksboro 
V^ Campbell county, and appearing in the ridges to the right 
of Cumberland Gap. Total length, 160 miles. 

2. Another belt running nearly parallel with this begins 

south of Ooltewah, the county seat of James county, takes 

*"e slopes and crests of White Clak mountain and some of 

*be adjoining ridges, which it follows to the point where the 

J^outitain is cut by the Hiwassee river, appearing, however, 

^^ Meigs county, beyond the river at Half- Moon Island, 

^^^ also in the same general line, spreading out laterally 

^^ several ridges in Ro^ne county, as at Ironton and 

^ dicker's, on the south side of Tennessee river, near 

■Kingston. Crossing the river it appears in Anderson, Union, 
^^iborne and Hancock counties. Total length 150 miles. 

^* A third belt begins a few miles east of Eastanallee 
^^r, between that stream and the C-hestua creek, and ex- 
^<Js in the direction of Mouse creek in McMinn county. 
^ total length is about 12 miles. 

"^^ A fourth belt is found in S(»(|uatchie valley, sepa- 
^^d from the first by Walden's Ridge, which is about 

^Ive miles across, measured in a line at right angle to its 



^io 



^^•se. The length of this is about 70 miles. The strata of 
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iron ore in all the belts dip at a very high angle, indeecL 
at some places nearly perpendicular to the plane of thea^ 
horizon. It is thought that the fourth and first belts are^ 
one, united in a synclinal trough under Walden's Ridge. 

5. One more short belt occurs in Elk Fork valley, near* 
the northern boundary of the State. This valley is narroMT" 
and deeply set in the carboniferous rocks, and like the Se — 
quatchie valley is separated from the valley of East Ten— 
nessee by an arm of the Cumberland Table-land. It is to 
the northern boundary of the State what the Sequatchie val- 
ley is to the southern boundary, but not so long or so striking"* 
Thedyestone ore only extends for a few miles in thi^ valley, 
being forced to the surface from the depth of 2000 feet ox* 
more by a great fault or dislocation. Elk Fork is a tribu- 
tary of Clear Fork of the Cumberland, and the valley is m 

line with the Sequatchie valley. The rocks, however, do 
not present the folds that are shown in the Sequatchio 
npli ft. 

I have U'^ed the term "^belt" not because it is geologically 
correct, in the description of these various outcrops of fossil 
ores, but in order to give the reader a clear idea of their 
extent and location. The truth is, the Clinton Group, which 
<}ontains the fossil ore, was once horizontal, and spread over 
a large part of East Tennessee. The convulsions of nature 
uplifted and depressed these and other strata so as to make 
them like the wrinkled folds of a sheet of pap^ when press- 
ed laterally. Many of these uplifted folds or earth-wrinkles 
have been eroded, leaving them decapitated, and showing 
outcropsof ore dipping in nearly opposite directions. These 
out<;rops, for instance in belt No. 1, dip to the northwest or 
west, while those of Sequatchie valley, No. 4, dip in an op- 
posite direction ; so at Ironton, where the wrinkles are much 
shorter, sometimes not over a few hundred feet wide, the 
decapitated folds which expose the ores dip away from one 
another. In many places the erosion has carried away the 
-whole group, even going down to the Lower Silurian rocks. 
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h this esplaDfttion tlie reader can now enter upon a 
ailed amount of these several belts, 
le of the most remarkaljle formations in America, is 
f the Clinton rocks of the Niagara Period of the Up- 
Siljirian. Though not great in volume, yet it is very per- 
Biateot, except in certain localities. It is highly interesting, 
beranse it infolds a stratum of singular fossiliferoua, red hem- 
stile iron ore. With slight breaks, caused by erosion of folds, 
it may be traced fnim Alabama to Nova Scotia. This group 
of cocks in Tennesaee ounsists of variegated calcareous shalee, 
ooGssionat beds of sandstone and a stratitied bed of iron ore. 
The greatest thickness which the group attains in Tenuea- 
«eia probably 300 feet, though usually it la not more than 
halt' that thickness. 

The Dyestone group outcrops in the western part of the 
Talley of Eant Tennessee generally, but not always, near the 
foot of the C'uiuberlanil Table-land. It forms a number of 
long, narrow belts, which run in a northeasterly and sonth- 
Wsterly direction. The belts, for the most part, are found 
on the slopes of long, narrow ridges, though olten dipping 
in folds into the minor valleys that everywhere make the 
:pe»t valley of East Tennessee. 

1. The most persistent of these belts begins at Chattanoo- 
p Bsd passes along the bai^e of the Cumberland Table-land, 
tailed in this work Belt No. I. This isbyfarthe most iniport- 
Wt belt and has supplied probably more ore than all the 
others combined. On it are now three larf;e blast furnaces, 
I two at Rockwood and one at Oakdale. The firstore, which 
M^pearsat its extreme southern end, is found in Cameron Hill, 
within the corporate limits of Chattanooga, but the seam is 
'hin and the ore of small value. Crossing the river at Chat- 
*&tiooga, a series of low ridges appear, lying to the right of 
™e main road leading up Tennessee valley. In these oc- 
"W the fossil ore and from them ore has been taken out 
'or msDy years. The place where the mines have been open- 
*'' is about one mile northeast of Chattanooga, in what is 
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-called Stringer's Hill, the third of a series of ridge 
Walden's Ridge. The mining in Stringer's Hill hi 
carried on in the head of a decapitated fold, the stra 
all dipping to he southeast at an angle of 22 degreess 
seam of iron ore is very thin, being only about 15^ 
thick, and the ore is associated with shales, sever 
partings being found in the ore. The ore taken fro 
place is soft and the quality impaired by the commi 
slate. ' The seam can be traced many miles, but is 
cut out by the valley of North Chicamauga. Judgin 
the dip of the ore in Stringer's Hill and the known 
the same ore under Walden's Ridge, the probabilit 
very great that the ore may be found in the ridges 
vening between this hill and the foot of Walden's 
It is very probably covered deeply with debris of 
shale and other associated rocks. 

There is a ridge which runs parallel with Walden's 
and separated from it by a long, narrow trough-like 
only a hundred yards or more in width. This vi 
called Back Valley, and the ridge bears the appellal 
Shin Bone. Numerous small streams run down the 
tain, cutting deep gashes in its side,.and breaking up Shii 
Ridge in a series of short and disconnected ridges. 
Falling Water, a tributary of North Chicamaugj 
through Shin Bone Ridge, a bluff is formed which di 
a beautiful anticlinal decapitated fold. The strata 
bluff dip at an average angle of 32 degrees to the nor 
and southeast. In the strata forming the southwest di 
thin seams of dyestone ore are seen, interstratified ' 
shale highly calcareous. The thickest of these sej 
only 13 inches, and all five aggregate 38 inches. Tl 
is very hard, siliceous and calcareous. The same seai 
seen a little south of Falling Water. 

No successful prospecting for ore has been made 
this point for a distance of ten or fifteen miles, parti 
cause the seams are thin, partly because the ore found 



[47] 

different, but mainly because Lbe nuiuerciis streams from the 
moontain have washed the greater part of Shin EoneKidge 
trnay, standing as it did like a dam befort! the nisb of the 
mouotain streams. In i'act we may pass up the rivtr beyond 
Dayton beibre regularity in the formation is reached. Ataev- 
eial points between Dayton and Spring City the ore has beeu 
opened but none shipped. Beyond Spring City the ore is very 
regular and ia worked near Loraine Station by Sbelow & 
Eoberts. They employ 38 men, and work both by open cut 
and tunnel. From September lat to November lat, tbey 
-Bhippeil 1500 tons to South Pittsburg and Chattanooga. 
They pay a royalty of 25 cents per ton, and they estimate 
cost of ore on railroad cars at 01.10 per ton. By analysis 
it yields 56 per cent, of iron. 

T!ie most extensive working of this Shin Bone seam has 
been done for and near tbe Rockwood furnaeea. The first 
■of these furnaces was built in 1868, tbe second in 1873. The 
first was out of blast for several years after the constructioD 
of No. 2, and for a year past bas been making pig for steel. 
Boih have used considerable quantities of ore from other 
nines than those of the Company, and from other seams 
tban that of Shin Bone Ridge. It is within limits to say that 
•^company has used not less than 150,000 tons of ore from 
thia Ridge on their own land. Fur the year ending June 
SCth, 1880, it mined from Shin Bone Ridge and used 
tons of ore, which cost at tbe furnace $1.30 per ton 
8 pounds. It bought of J. D. Roberts, working 
'^elcker's, near Kiogslon, in White Oak Hidge, 2348 tons 
ing at the landing on Teuuessee river $1.70 per ton ■ 
from Thos. Brown, atjironton, 6555 tons at SI. 21 at tbe 
ling. Tbe ores yield 46.50 per cent, in tbe furnace, the 
'gea containing a mixture of them all. The Roan Iron 
'■upany has demonstrated by shafts that at 40 feet, some 
paces less, below water level of the creeks and branches 
;^i8 ore becomes highly calcareous, and some analysis show 
ly from 25 lo 30 per cent, of iron. 
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In the manufacture of pig for steel- making, by the Sie* 
mens-Martien open hearth process, this Company has used, 
ores from Blount, Hamblen and Louden counties, and from 
Georgia. For this pig they used charges as follows : 

400 Liraonite, ^ 52 charges 

50 G^K)rgia Specular. (in 24 hours, 

10 Oxide Manganese, (yielded 49,300 lbs. 

200 Limestone, J of metal. 

Another is : 

400 Limonite, ^ 45 charges 

70 Georgia Specular, [in 24 hours, 

10 Oxide Manganese, [yielded 42,000 lbs. 

200 Limestone, J of metal. 

The limonite is used raw — not roasted. The pig is a close- 
-grained, white, mottled iron — mottled is preferred — and is 
almost entirely free from phosphorus. It was at one time ' 
thought that pig with 10 lOOths of one per cent, of phos- 
phorus couuld be used, but experience proved this idea to be 
erroneous. The Rockwood furnaces are the pioneer raw- : 
coal furnaces of the South ; they using only one-fourth of ; 
coke, the rest of the fuel charge being raw lump coal. They 
are owned by the Roan Iron Company, who also owns the 
large Rail Rolling Mill and Steel Works in Chattanooga. \ 
The Company owns twelve or more miles of iron ore in *^ 
Shin Bone Ridge and a large body of coal land. The Cin- j 
cinnati Southern Railway is within a half mile of the stacks, j 
and a branch line runs into the charging house, by which ore I 
and limestone are directly conveyed to the hoists. It has also 
a narrow guage railroad to the Tennessee river. The i 
present officers are Maj. H. S. Chamberlain, president, Capt. 
H. Clay Evans, vice-president and general manager, Mr. 
Strang, assistant manager, W. F. Sanks, Esq., secretary and 
agent at Rock wood. 

From Rockwood to Emory Gap the Company owns near- 
ly all the ore, and until lately no excavation had been made 
except by them. A few weeks since Coi. W. E. McElwee 
commenced mining ore on a tract about four miles from 
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iry Gap, aad has contracted to deliver 10,000 tons of ore 
he Oakdale Iron Company at the junction of its nar- 

guage road with the Cincinnati Southern road. Just 
re entering the tunnel, on its southeastern end, the vein 
re is exposed for about 40 feet in depth, running diag- 
ly across the cut and dipping at a very sharp angle. It 
^ to 24 inches thick. Beyond this point, as usual near 
he streams which cut through Walden\s Ridge, there 

great disturbance of the strata and the ore seam is 
ed and washed away for a considerable distance on the 
least of Emery river. Its first appearance again is on 
Harnett place, about a mile and a half from Emery Gap, 
there is a large devielopment of it on the Buliard farm. 
bis point commences ore of the denuded fokl-i hereto- 

alhidcvl to, and for about 5 miles two parallel veins 
Dund, the mountain or Shin Bone veiw,. arid another 
t one mile further south. At Little E'liery Gap the 
ler is again cut away or covered up by a fault and dis- 
ance of the strata, but the latter continues on a few 
3 farther, is then interrupted, but comes in again and in 
ow strings contirmes to the Staples farm, near Winter's 
Both of these seams are now being worked for ore 
'he Oakdale furnace, but we have not been able to ob- 

any data as to the number of hands employed in mi- 
;, or the amount produced. We learn, howe\ier, that the 
costs $1.75 to $2.00 per ton, delivered at the furnace. 

seams range irom 16 inches to 2 feet in thickness. 

Oakdale Furnace is one of the most important enter- 
5s in the State, especially because, having been once a 
-re, it is now looked to with the greater interest. The 
►erty was bought in July, 1879, by a party of St. Louis 
^alists associated with a few gentlemen' from Knox vi lie. 
stack was improved, relined, additional hot-blast pipes 
boilers added, thirty coke ovens erected, and no pains 
^pense spared to put the plant in perfect working order, 
management was placed in the hands of Hon. Jno. G. 

4 
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Scott, the successful builder and manager of Scotia Fur- 
nace, Missouri. A narrow-gauge railroad was built to the 
coal seams of the Cumberland mountains, and also to the 
Cincinnati Southern road. The furnace went into *bla8fc 
June 1, 1880, and averaged about 40 tons of No. 1 and 2 
foundry iron of the best grade, exceeding the highest ex- 
pectations of the managers. After a four month^s run a 
stop was made for repairs. In November it again went 
into blast, and up to date has so continued with greater 
success than before, having made as high as 50 tons per 
day. During the last blast raw coal was used mixed with 
coke, which is the first instance of any of the hor^ 
izontal seams of the Tennessee coal field, having been used 
raw. The coke is pronounced by judges to have better 
body and richer sonorousness than any in the southern re- 
gion, and at least equal to the best Connellsville coke. 

The stack is 63 feet high, with bell and hopper, bosh 16 
feet, two sets of hot blast, one of the Cold Spring pattern, 
the other made at Rock wood, six boilers, two blowing en- 
gines, both walking beam, with steam cylinder 16 inches in 
diameter by 6 feet stroke, the blast cylinders 70 inches in 
diameter by 6 feet stroke, built by Allaire Works, N. Y., 
and were second hand when originally put up in 1874. 
There can be but little doubt that with this great blast 
capacity, with Whitwell stoves the yield of iron would be 
astonishing. 

Beyond the Little Emery river the Shin Bone seam, 
though searched for, has not been found for over three 
miles, and if existing has not been opened fo;* three miles far- 
ther. The first three miles is a region of much disturbance 
and a ridge of carboniferous sandstone, with its lower mem- 
ber, the mountain limestone, is thrown out from Wal- 
den's Ridge from one-fourth to one-half a mile. This dis- 
turbance only ends entirely about four miles from Win- 
ter's Gap, and another begins near [that place and con- 
tinues to the Mountain Fork of Poplar creek. Beyond , 



[51] 

this stream a short distance, the ore is again in its proper 
place, and so continues to Coal creek; there it is slightly 
disturbed, then becomes regular and continues thus for 
about five miles. Then, in about three miles of Carey- 
ville it is again lost, appearing slightly in the cut at the 
northern end of the tunnel, and also in a cut beyond Carey- 
ville,.but it does not appear in quantity until about half a 
mile northeast of Careyville, near the old Carey homestead. 

No work has been done northeast of Oakdale for four 
miles to ascertain if the seam at the foot of the mountain 
exists, but it may be inferred that after passing the great 
disturbance, which extends ' nearly two miles above the 
furnace, the seam which exists on the Emery lands will be 
found, though undoubtedly again cut off four miles abovu. 
About four and a half miles above Oakdale, just beyond 
the end of the outlying ridge of carboniferous strata, the 
ore has been opened but no extensive explorations made. 
Two miles beyond Winter's Gap, a little northeast of Moun- 
tain Fork, excavation has been made, but not extensive in 
character. About one mile from Winter's Gap, near the 
Knoxville road, a seam of ore has been opened, but not 
sufficiently deep to determine its thickness with accuracy. 
The ore does not appear at Winter's Gap, though for a 
short distance are the peculiar knobs of Shin Bone, but the 
great fault, which opened the double gap in the mountain 
wall, and also cut oil the ore, has brought to thesuriacea 
most wonderful development of mineral waters, whose cura- 
tive powers for various diseases have a high reputation. The 
ore at Mountain Fork is from three to five feet thick; 
thence to Coal Creek no exploration has been made, but the 
ore at various places shows on the surface. Near Coal 
Creek considerable ore was dug several years ago. The 
se^ni is regular and of good thickness. It shows in each 
of the railroad tunnels near Careyville, and beyond a con- 
siderable quantity was dug many years ago. 

This point is one of the most interesting sections of East 
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Tennessee to the geologist. A series of faults of great 
extent has entirely cut away Walden^s Ridge and serioudj 
disturbed its outlying strata, and in the convulsion tiie^ 
Cumberland mountain has not escaped. First a great ridge 
of lower Silurian dolomite buts into Walden^s Ridge; for near 
two miles in length this ridge is completely torn away, only a 
few small knobs being left, yet its coal exists beneath flie 
leveled surface in the same vertical condition. Second, a 
well-ma'rked fault, apparently the Walden^s Ridge driven 
back, has cut off the coal in the Cumberland mountaiiL 
Third, nearly a direct north-line fault cuts the Cumberland 
mountain and brings the sub-carboniferous mountain lime- 
stone to the surface in the gorge or narrow valley between 
the two coal mountains. Pine mountain and the Cumberland, 
which the first formerly joined. In the valley caused by this 
fault runs Cove creek. Though the sub-carboniferous lihe- 
stones come to the surface in this valley the iron ore has not 
been foiHid. It maybe there covered with drift. This faoltis 
ended for a time by a mountain which crosses from and 
unites Pine mountain to the Cumberland, but on the north- 
east of this cross-mountain it commences again, changing 
its course from nearly north to north-east, and forms I3k 
valley, through which to the Kentucky line and beyond 
runs the Elk Fork of the Cumberland river. This valley 
is in direct line with Sequatchie Valley, Grassy Cove and 
Crab Orchard'. The fault of Cove Creek valley is nearly at 
a right angle to that of Elk Fork. 

The fossil red hematite ore exists in the Elk Fork valley 
in immense quantities. At some places it is 20 feet thick^ 
and at no place less than 3 feet thick, and there are at sndi 

places usually two seams. An analysis of this ore gives^ 

according to Dr. Gentle : 

Silicic Acid ^.70 

Iron, Metallic 41.96 

Phosphoric Acid 1.20 

Alumina 1.90 

Carbonic Acid 10.92 

Lime 10,65 

Magnesia 450 

Another analysis gives "2.1 .ST me\.^\\\Q, 'wow. 

. 1 
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This ore contaius the same amount of phosphoric acid bs 
tile ore used at QuiDnimont, the pig metal from which has a 
high reputation. Some of this ore has les^ iron and more lime 
' also more phosphoric acid, but the great quantity in which 
lit exists and its contiguity to coal will make it of much 
L'Talae when the exteosiou of the ICuoxville and Ohio Rail- 
■tead to connect with Louisville and Cincinuati shall be com- 
Hueted. Prof. Lesley, who examined the coal and ore of all 
^piie region with great care, states that on the 20 feet seam 
B block 180 feet deep and 300 feet long will make nearly 
^■00,000 tons, and he adds that he followed this seam tor 
^BOOO yards, and his assistant traced it a mile or two further 
Ro the narrows, and that where disappearing beneath the 
Biiitruding rocks of that freak of nature the seam was 15 
^&Gt thick. Above this large seam there is another of three 
Hbet thickness, and sfiil another one foot. Prof. Lesley 
^Bys : " Millions of tons of ore cun be mined from these 
H^itcrups." 

W^ Returning to (Jareyviile we find that the seam of ore on 
Bfee Carey piaee follows the foot of the mountain entirely 
Hta Cumberland Gup. At Big Creek it was formerly work- 
^H in a forge aud made a steel-like bar iron; near Fincastle 
H| has been worked within a few years aud hauled to Baker's 
^Horge about 4 miles distant. Still higher up, about 20 
^Kles from Caryviile, in Claiborne county it was mined for 
^ne in Speedwell Furnace. This furnace is located on 
HKvis Creek, near the Campbell aud Claiborne county line. 
^B has a fine water-power and is contiguous to timbered 
^Bbda but three miles from the ore. It has not been run for 
^Bout two years. The property consists of a stack with the 
^Kial houses, also a tbrge and about 1300 acres of timbered 
^md. The blast was furnished by a Root Pressure Blower; 
^Bout one and a half tons of good car-wheel metal were 
^Bftde per day. The ore was bought on royalty. The seam 
^■from 3 to 5 feet thick, dii>3 in the usual Shin Bone Ridge, 
^fct not 80 sharply as further south and is easily mined. 
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From that point to Cumberland Gap do excavation ha* 
■ b^en made. The Shin Bone Ridge, which at Rockwood and' 
Emery, and in fact all south of Coal Creek, is a mere seriea 
of moderate sized hills is at Cumberland Gap called Poor- 
Valley Ridge and becomes a considerable mountain; while* 
Back Valley, which really does not deserve the name of 
valley south of Coal Creek, gradually widens after we pass 
Careyville and at Cumberland Gap, under the misnomer of 
Poor Valley, becomes of considerable width and contains a 
number of very pretty farms and residences. All along the- 
western face of this ridge, which has a long, gradual slope, 
at a few feet under the ground and dipping under Wal- 
den^s Ridge is the seam of fossil red hematite. It averages 
here over three feet thick and can be mined at a small 
cost. Formerly a furnace located on the side ot the 
nxountain near the Gap, made excellent iron from it. The 
wtiter power is of never- failing flow, and 100 feet fall could 
be had if desired. The ore was delivered in the stock-house 
at $1 per ton and the charcoal cost 6 cents- per bushel. Pig 
iron was made at low cost but the only means of transpor- 
tation to a market was by hauling to PowelPs River and 
thence by flat boats, depending on the uncertain tides. Should 
the narrow guage railroad from Bristol go to Cumberland 
G^p this fine property might again become active. A nar- 
row gauge road from Careyville up PowelPs Valley would 
not only give access to one of the finest agricultural valleys^ 
in the State, but all along would skirt the seam of iron ore,, 
develop the Big Creek coal and ore, and make it possible ta 
work Speedwell and Cumberland Gap furnaces at a good 
profit. It is estimated that No. 1 car wheel iron can be 
made here at $20 per ton, or less, hauling to the river $1.00,. 
boating to Chattanooga $3.00— total $24.00. On Novem- 
ber 22d, 1880, this grade of iron was quoted in Chattanoo- 
ga at $38 and $40 per ton, a {sufficient margin of profit if 
the transportation were certain even during the winter 
months. This furnace when running made daily from 3 to. 
3^ tons of pig iron. 
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An English Company norainally purchased this magnifi- 
cent property, paid a little of the purchase money, com- 
menced operation;^ with more promises than performances, 
failed in their payments and the property is now in the Chan- 
cery Court. 

The following is an analysis of this ore : 

Silica 15.96 

Metallic iron 54.16 

Alumina and Manganese 3.94 

Phosphorus 14 

An analysis of the pig iron from it gives : 

Iron 92.828 

Manganese 1.53 

Silica 1.668 

.\lumina 0.806 

Graphite 3.26 

Combined Carbon 0.84 

Phosphorus 0.145 

Sulphur 0.068 

This analysis is by Dr. Peter, chemist of the Kentucky 
Geological Survey. 

2. The next belt of red fossil ore is found in White Oak 
mountain. This mountain commences in the State of New 
York comes through Pennsylvania, Maryland and Virginia 
into Tennessee, in this State passing through Hancock, Clai- 
borne, Union, Anderson, Roane, MeigS', Bradley and James 
counties, and a few miles south of Ooltewah pas&ing into 
Georgia, and thence into Alabama. It was in the line of direc- 
tion once a continuous ridge, though now cut through by nu- 
merous streams, and at some points nearly or quite washed 
away by their action or erosion in past ages. In Alabama it is 
called Rouud mouutain, in Georgia Taylor^s ridge, and enters 
this State with the name of White Oak mountain, beyond the 
Clinch river it is calh^d Pine ri^igo, and in Claiborne and 
Hancock Wallens ridge, PovvelPs mountain and Newman^s 
ridge, and in Pennsylvania Bald Eagle mountain. The bed 
of red fossil ore usually lies on its eastern face, but in many 
places there is a series of ridges and in some the ore is ver- 
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tical. From the Georgia line to Hiwassee river the ore is 
continuous, beyond the Hiwassee for some distance it has 
been washed away but comes in again in the upper part of 
Meigs and continues to the Tennessee river. From the Ten- 
nessee to the Clinch river the sandstones and some shales 
are found in a low steep ridge, a noted peak of which isMt. 
Pisgah, immediately on the Tennessee river close under 
whose ragged cliff the steamboat from Loudon to Kingston 
passes. Beyond Clinch river the ore is found, and though 
cut through again by the river at Lee's Ferry is not to any 
extent washed away but continues to a point near Clinton, 
there the river makes a great bend of 19 miles in length and 
takes away tlie mountain for near three miles with the ore ; it 
comes in again on the northeast side of the bend, and is locally 
called Lone mountain; thence it continues, carrying a large 
body of ore, for about 16 miles where it is again cut through 
,by the Clinch river, but is not washed away for any great 
length; thence it continues uninterruptedly for about 12 mile^ 
to near the Claiborne county line, where it is entirely cut 
away by the intrusion of a wide belt of Lower Silurian Dol- 
omite. The ridge is here lost in its direct line for about 9 
miles, but a belt of its underlying sandstone is thrown to 
the east and _ forms what is called PowelFs mountain and 
Newman's ridge. They carry two seams of ore. Northeast 
of Tazewell White Oak mountain comes in again in itH 
regular line, and contains a seam 1 foot thick, but is here 
misnamed Wallen's Ridge ; parallel with it and but a short 
distance east are PowelPs mountain and Newman's ridge, in 
which the ore occurs regularly with black shale and 
sub-carboniferous limestone above. The ore is found in 
James and Bradley for about 20 miles ; in Meigs about 12 ; 
in Roane south of Tennessee river about 14 miles and north 
of Clinch for about 7 miles; in Anderson about 18 miles; 
in Union foK about 24 miles; in Claiborne about 12 miles 
on the western ridges, and 6 or 7 on the eastern. South of 
Maynardsville, in Union county, there is a wide develop- 
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ISient of Medina Sandbtone rocks in a btgh ridge, which con- 
jbliii a eeara of very compact red fomtl ore. 
The White Oak mountain varies in height tiiroughont 
■the extent named from 250 tn 600 feet above the valley 
at its foot. Near Ooltewah its highest points are about 400 
feet above the valleys. The western edge is continuoua, 
with no spurs but the eastern side ia scailnped by deep 
coves, and by a succession of spurs which make out at 
right angles from the main ridge, like the teeth of a saw. 
Lying parallel with the main mountain, on the eastern side, 
aod a quarter of a mile from the eastern points of the pro- 
j ecting spurs ia another ridge, which I have named Hinch's 
fuidge. This is not so high by 150 feet as the White Oak 
^Baountain proper. Hiuch's ridge extends north from the 
Fnulroad sis or seven miles, aud is finally united by a liga- 
meut with While Oak mountain. It is deflected to the 
left near the railroad by, Grindstoue mountain, an egg- 
^^haped outlier that rises boldly up and extends south- 
^Mfard for two miles. 

^V The Nashville and Lebanon limestones girt the base of 
W hite Oak mountain, and the sub- carboniferous tbe eastern 
edge. The mountain ia made up mainly of a series of shales 
and sandstones, the latter beiug mostly fine grained, thick 
and thin bedded, reddish brown, with reddish and pale 
green shales. Overlying these sandstones and shales, is the 
Dyestone group, composed of red aud greenish shales, with 
thin beds of sandstones and fossil red hematite. 

Above the Dyestoue group are the black shale and the 
jiliceous grouji of the Lower carboniferous. The Dyestone 
ind the sandstones and shales belong to the Niagara 
F the Upper Silurian. The thickness of all the forma- 
lioQS indicated in the mountain is about one thousand feet. 
Of these the transition beds restiug upon the Nashville 
rocks is about 300 feet; White Oak mountain sandstone, 
3 feet; Dyestone group, 200 feet; Black shale, 20 feet; 
IS group, 80 (eet. The strata dip at an angle of 
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about 30° and the measurements were sometimes difficttlt^ 
owing to the variation in dip. The thickness of the strata 
is much greater than the height of the mountain. 

Beginning with Hinch's ridge, four miles northeast of 
Ooltewah, the county seat of James, and which, as before 
mentioned, is an outlier of White Oak mountain on the 
east, we find extensive deposits of Dyestone ore on its west- 
ern face. The rocks of this ridge are the same as those of 
White Oak mountain and other Dyestone formations. Sev- 
eral seams of Dyestone make in part the layers of the sya- 
clinal trough which forms the northwestern face of Hinch^fi^ 
ridge. (See map.) 

Excavations have been made on the face of the ridge 
facing White Oak mountain, where the following section- 
was taken, beginning with the lowest and ascending. Xt 
may be remarked that the lowest strata outcrop the highest 
on the side of the ridge. 

White Oak mouutain sandstone Unknown. 

Hoftgray shale 1 ft. 9 in. 

Dyestone ore, dark purple 1 ft. 

Soft brown shale I ft. 4 in. 

Dyestone ore, dark red 1 ft. 3 in. 

Gray sandstone and shale 3 ft. 

Ore, Dyestone 1 ft. 1 in. 

Greenish, soft picking shale 2 ft. 2 in. 

Ore, Dyestone .'. 2 in. 

Gray and green hard shale 1 ft. 6 in. 

Ore, Dyestone 2 in. 

Blue calcareous shale, very hard 1 ft. 2 in. 

Ore, Dyestone 2 in. 

Shale and sandstone 18 ft. 

Ore 11 in. 

Greenish calcareous shales.... Undetermined. 

The synclinal trough is not more than 300 feet across,, 
and two or more wrinkles are found in going westward 
across the valley that lies between the ridge and White Oak 
mountain. 

At the distance of 400 yards south of this bank, and 
acro.^s a little ravine that makes a notch in the western side 
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^^pf the ridge, several oi»ening-4 Lave been made, wbicli give 
^^B good displity to the ore. In these the strata dip at a 
^^pgher angle than in the openiDgs first mentioned. On the 
P crest of the ridge the seam ia almost perpendicular, deflect- 
'"g however, more and more to the west aa the excavations 
^^fi deepened, lyitil it turna and dips in the opposite direc- 
tion. The ore at the outcrop on the crest of the hill is 
^ery hard and fossiliferous, abounding in casts of crinoidal 
"Uttons, fragments of coral, trilobites, bryozoa and oolitic 
™dies. At thia place the seam ia ten inches thick. The 
o*itcrops of severiil other aeanis appear on the ridge, but 
^"^ly oue has boeu worked. 

In the basin of Wolf Cleaver creek, which runs down 

''^^ valley between Hinch'a ridge and White Oak moun- 

*^ia, the wrinkles or folds are easily traced. The bed of 

•^^ creek shows a second synclinal, making the distance 

I '■^om the bottom of the synclinal where the ore has been 

"billed, to the botton of the one in the creek about 300 

^^et. The bed of the stream is Slled with blocks of Dyo- 

8tone ore, and seamn of it are found outcropping in the 

eroded bankn. 

It may here lie mentioned, that the ore ia always purest 
where it ia highest above water level. It becomes in the 
bottoms of the syuclinals more calcareous, and does not sep- 
arate so easily friim the coDtalning rocks. 

Three miles higher up the valley, which continually nar- 
rows, and at some points is almost cut in two by project- 
ing spurs, the- ligament mentioned as uniting Hlncb's 
ridge with White Oak mountain owura. This is called 
the " Dividing Ridge," and is the watershed between the 
waters of Wolf Cleaver creek and Wolf Pond branoh. The 
latter stream flows in a northerly direoiion, debouohing 
Lto the Savannah valley, and pouring its watera into 
kvannah creek three miles below, leaving White Oak 
lountain on the east. Two milea above its month, and at a 
iat where it pa^es out, by a deep defile, from While Oak 
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mountain, a beautiful fossil ore is found upon the lands of 
Alexander Mahan. It covers all the western slope of the 
mountain, and lies in the beds of the stream in rounded 
blocks. Some of it resembles specular ore, showing fine 
steely shining points, and contains no perceptible fosaik 
When broken these fine steely points are displayed in great 
beauty, set in a reddish, compact ground. Several ledges 
are said to occur on the slope of the mountain, but I was 
unable to find them. I traced the blocks of ore quite 600 
feet up the mountain side. Half way down the mountain I 
found in an exposed bluflF, two or three thin seams inter- 
stratified with a bluish, calcareous shale, but the largest 
blocks were found, 200 feet or more above this, on the bluff. 
The timber where the surface ore is most abundant is very 
scajit, consisting of a few scrubby pines and chestnuts. 
The outcropping rocks are mainly yellowish shale and 
whitish sandstones, with smooth, almost polished surfaces. 
The strata here are nearly horizontal. Large, thick lay- 
ers of red sandstone appear near the base of the mountain, 
and the timber is very fine, large tulip trees and oaks being 
abundant. 

Returning to Hinch's bank from which the tramway is 
constructed, and crossing over Wolf Cleaver Valley west- 
ward, we entered upon an examination of the ores of 
White Oak mountain proper. 

Between the ridge and the mountain, the carboniferous 
limestone outcrops in layers nearly horizontal. This val- 
ley extends down to the crossing of the railroad, and is shut 
in on the south by Grindstone mountain, an eastern outlier 
of White Oak mountain. This outlier deflects the course 
of Hinch^s ridge, as has been / mentioned, to the east, the 
Grindstone mountain being, as it were, a knob two miles 
long and one mile wide, running up in the expanded val- 
ley. It may be mentioned, that the ore is found for several 
miles further down in Hinch^s ridge. 

The first outcrop of Dyestone, inspected in White Oak 
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nouotain, is at the margin of a little branch west of Mr. 
linch's houee. , The reader should bear in mind that the 
rhole eastern adi^n of White Oak mountain sends out pro- 
cting apurs, a half mile or naore iu leugth, and between 
he spurs usually small streams of water flow down to the 
Wolf Cleaver, a tributary of Oolt«wah oreek a consent of 
penneasee river. On the little streams mentioDed, the strata 
ip at an angle of about 15° to the southeast. Farther down 
be dip becomes greater. 

The following section was taken by beginning near the 
lead of the branch and tracing it downwards : 

I Cherty masseB 60 ft. 

Iiimestone, carboniferous 15 ft. 

'<San<ly brown ahalee 50 ft. 

IThin bedded, hard sandstones 5 ft. 2 ii 

iBandy Bliales, dark brown 18 Ji 

Ore, dyestone 1 ft. 7 ii 

.Hard blue aandstonea 2 ft. 2 h 

, Ore, dyeatone i ii 

Thin blue sandy shales 2 ft 4 ii 

rOre, dyeetooe IJ in, 

"Yellow and blue thin sandy shales _ 

"lue and yellow flagstones, from 4 to 18 
inches thick, some of tliem good whet- 
stone grit 



3 ft. 6 in. 
itli debris of 
:e. Crossing 



■!Prom this point the strata are covered ' 
andstones and shales, with blocks of Iron i 
iver the point of this spur northward, the surface of 
rhioh is covered with mas.seB of dark colored chert, we 
lescend into another ravine half mile distant. The uorth- 
iastern face of the spur is covered with blocks of brown 
lematite of good quality. This ore is nearly compact with 
lonie particles of imbedded sparry matter, and casts of cri- 
loidal stems. On the slope of the hill sixty feet above, 
ilocks of brown hematite stick out from the surface, and it 
a quite possible that a rich ore bank might be opened here. 

The ore lies imbedded iu a mass of chert and yellow 
;lay. A fine outcrop of mountain limestone 61 feet thick, 
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with veins of calcareous spar presents itself, in this second 
gorge. The strata here dips at an angle of, 60°. 

From this point passing northward over another spur, we 
found the Dyestone ore cropping out at the margin of a 
small stream which flows eastward into Wolf Cleaver creek. 
The seam at this place is six inches thick, and lies between 
gray sandstones. The ore is of first rate quality. 

ReturniDg to the bed of the stream from which the last 
section was taken, immediately west of the residence of Mr. 
Hinch, and passing over another spur on the south, to 
another ravine, the Dyestone seam is found outcropping on 
the northern slope of the second spur, dipping as the other 
seams in the main mountain, towar4 the southeast. The 
spurs on each side of this ravine rise to the height of 225 
feet. They have rounded tops, and the seams on each side 
of the gorge are easily traced. In the spur lying on the 
north, a splendid outcrop appears on the very crest. It cov- 
ers the surface for several yards, and may be seen all the way 
down the slopes of the ridge. The ore is of excellent appea^ 
ance, free from calcareous matter, and easily broken with a 
hammer, but sufficiently hard to bear transportation well. 
Judging from the thickness of the blocks^ the main seam 
must be from 15 to 18 inches thick, with evidences of other 
seams above and bel6w. As is usual upon the outcrops of 
the ore, the timber is thin and scrubby. A few hundred 
yards, however, west, I noticed among other growths, yellow 
pine, chestnut, chestnut-oak, black gum, sweet gum, hickory, 
red oak, post oak, white oak, yellow poplar, with ash and 
sugar tree in depressions. Where the spurs unite with the 
main mountain, the timber is very heavy, and would yield 
60 or 80 cords per acre. The same may be said of the slopes 
of the main axis. 

The outcrop of ore was traced southwardly several miles. 
South of Hinch^s residence one mile, the Black shale out- 
crops in a valley on the farm of William Sanders. The hill, 
rising above this outcrop of Black shale is composed of chert 
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>ith occasional nodules of brown hematite. On the west 
side of the valley where the Black shale appears, and half 
mile north of the residence of William Sanders, in James 
county, (all the other banks spoken of are in Bradley,) 
a large outburst of Dyestone appears on a spur coming out 
eastward from the main axis of White Oak mountain. 
The lead appears on the surface twenty feet wide. Its 
general course is westward, but turns southward upon the 
main axis. It is quite probable that it here forms the top 
of an anticlinal fold ; at all events, the finest exposure of 
ore found on the mountain is here presented. Thousands 
of tons could be gathered on the surface. From the crest 
to the valley below, the surface is rugged with great blocks 
of ore, many of them weighing four or five hundred pounds 
each. The ore is highly fossiliferous. Various openings 
have been made on the north and south faces of the spur, 
every one of which reveals ore. The ore lies in a stratum 
lying parallel with the sides of the mountain, only two or 
three feet beneath the surface. 

A little further we^ward, but lying still on the eastern 
face of the mountain, is the Sanders' bank, two and a half 
miles from Ooltewah. At this place considerable mining 
has been done. Here, also, the ore lies parallel with the 
face of the mountain, with about four feet of stripping, 
which 'consists of clay and shale. The ore at this bank is 
one foot one inch thick. The overlying dirt and shale are 
shoveled down into the bottom of the ravine, by which the 
ore is exposed with asmooth surface like an inclined floor. 
It is easily broken up and slided down to the wagon- way 
below. From the bank to the East Tennessee, Virginia 
and Georgia railroad, half mile distant, there is an easy 
grade of not more than 100 feet to the mile. 

On the same spur, facing Grindstone mountain, the ore 
outci»ops in a cornfield, and is so abundant that it has been 
used in the construction of a chimney, to a cabin situated 
in the field. 
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Crossing the railroad near the gap ^vhcre it parses White 
Oak mountain, and ascending a steep mountain spur run- 
ning parallel with the main line of White Oak mountain, 
and lying on the east side of it, the ore outcrops in a curv- 
ing line from the valley, high up on the western side of the 
spur. Three seams are here presented, separated from one 
another by sandy shales. The upper one is nine inches 
thick, and overlying it are thin sandstones. The second 
seam, two and a half feet below, is three inches thick. 
Seven inches of shale intervene between this and the lowest 

A few hundred yards higher up on the mountain, the fol- 
lowing section was taken from above, down : 

Surface and shale 2 ft. 

Ore.... 10 in. 

Shale, green and yellow 2 ft. 5 in. 

Ore 1 in. 

Shale 7 in 

Ore '. " 6 in. 

From this it would appear that the seams are not alto- 
gether uniform in thickness. All th^ strata here dip to th^ 
southeast, at an angle of about 80°. Mining has been dona 
on the surface of the mountain for the distance of 711 feet. 
A tramway has also been constructed around the face of tbft 
mountain, by which the ore is conveyed to a chute which 
carries it to the cars on the railroad below. 

Very fine surface ore is collected on the opposite slope or 
this ridge, the quality being superior to that taken fromth© 
mines. Several openings have been made in these seain^ 
south of this place. Eiggin's Bank, on the west side of 
White Oak mountain, furnishes ore of excellent quality- 
Tallant^s Bank lies on the east side. From this bank to tb© 
Georgia line the ore is found in the main mountain. It^ 
abundance and the cheapness with which it can be mined^ 
the great forests which cover, with their leafy canopy tb^ 
numerous mountains, ridges, hilis and valleys, supplying uH" 
limited material for charcoal, the means of transportation^ 
offered by rail and water, all these point out this locality 



f a future seat for charcoal furnaces. The fertile valleys that 
ran in loDg strips between the ridges, will supply ample 
quautities of provender and provisiona to sustsiiu a large 
manufacturing population. After auch furnaces shall have 
been built, the agriculture of the valleys will be endowed 
with fresh vigor, the waste places wilV be reclaimed, herds 
of cattle !^nd flocks of sheep will browse over the sunny 
slopes where wild grasses gro'jv luxunautly and supply 
abundant forage, and a heightened energy and a new pros- 
perity will then be imparted to the whole region. 

White Oak mountain proper does not extend north of 
Hiwassee river, bnt there is a group of low ridges which 
begins a few miles north of the Hiwasaee and extends to the 
Tennessee rivernear Kingston. This group of ridgesbe- 
longs to the Dyestone formation, and displays one of the 
finpf^t outcrops of ore to be found in the State. Beginning 
"■t Weleker's ridge, three miles south of Kingston, we 
nave a most interesting section. This ridge extends 
southwardly for twelve miles to Ten Mile, where it 
18 out by the Sewee, but afterwards resumes its course 
fw several miles, extending in a southwesterly direc- 
tion. Near Kingston, Welcker's ridge lies between 
Riley's Creek on the west and Stamp Creek on the east. 
It is composed, for the most part, of a trio of ridges. The 
western ridge is about 300 feet high and is continuous. 
I The eastern ridge is probably 100 feet lower and is also 
■ nnbroken, but the middle ridge passes backwards and for- 
■iwar<3a from tlie western to the eastern, running sometimes 
■^aearly parallel, and then nearly perpeudicuiar. At the 
northern end, near the river, there is a boliow running 
soithvvard half a mile and separating the western ridge 
notKx the middle. The Dyestone seam is found here in the 
^itJtlle and eastern ridges, but does not appear on the 
western ridge within half a mile of the river. Beyond this 
_'**ay be seen in the western ridge, lying nearly parallel 
** its eastern slope and cropping out ou the crest and in 
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the bed of a little stream that washes its eastern foot. 
Usually it is from four to six feet beneath the surface. Its 
thickness on the western ridge varies from three to four 
feet. 

A large amount of surface ore occurs on the eastern slope. 
Thousands of tons could be collected. The slopes are well 
covered with timber — pine, black oak and chestnut consti- 
tuting the principal trees. In the gorges cut by the streams 
some very large yellow poplars are seen. 

The stratum of ore dips eastward in the western ridge, 
passes entirely under the middle range, and crops out on 
the very top of the eastern ridge, being in this nearly per- 
pendicular, with a slightly western dip, making a grand 
synclinal, which holds in its centre the middle ridge. 

The outcrop of ore in the bed of the small stream that 
flows between the western and middle ridges, has a parting 
of sandstone seven inches thick, one foot and nine inches of 
ore lying below the sandstone and three feet six inches 
above. That below the sandstone is singularly free from 
calcite, which is a rare occurrence where the ore is found 
below water level. The ore, both below and above the 
sandstone, is very hard and compact. Fossils do not ap- 
pear to exist in it to the same extent as in the ores taken 
from other place^j. 

In the third or most easterly ridge of the trio, the outcrop 
is very thick. At one place, where a branch from a cha- 
lybeate spring passes through a gap, there is an outcrop of 
nine feet eight inches of ore, with a parting of sandstone 
one foot thick. Nor is this an exceptional thickness. On 
the slope of the hill, thirty feet above, the ore and sand- 
stone parting measure 10 feet 6 inches. The same outcrop 
continues for miles southward, and extends to the Tennes- 
see river on the north. The ore, as it appears in the hill, 
is more porous and frangible than that in the bed of the 
creek below. It is easily mined, and is doubtless an excel- 
lent ore. A bed of sandstone 37 feet thick lies below the 
ffeam at this point, and 52 feet of shale above. 



This is the best development of the Dyestone ore that I 
bave met with io the State, though there are places in the 
Half Moon Islaud region, to be mcDtioned hereafter, with 
seams nearly as thiek. Thirty thousand tooa to the acre 
cau be taken from this seam, supposing the ore to form a 
stratum parallel with the slope of the ridge. This large' 
outcrop ia about one mile from the Tennessee river and 
four miles from Kingston. The grade to the river ia easy, 
and a tramway constructed from the ore to the river would 
give an easy outlet. 

One mile further south an opening has been made, which 
shows the same thickness of ore, and another seam above 
of eqnal thickness. The dip of the second seam is reversed. 

Near Clinton, on the K. & O. R. R., this ore is well ex- 
posed at a point where a little creek cuts through the ridge. 
Some mining has been done, and a number of car-loads 
were shipped to Knosville, This opening is not over half 
a mile from the railroad. Beyond Clinton the ridge shows 
a large (juantity of ore, and about nine miles north a fur- 
Dace was once run by a Mr. Miller. In Union county, near 
Ousley'e Ferry, four miles north of Maynardsville, Sharpe 
!^& Hurst operated a furnace for many years. It was located 
jttntheeafltside of Clinch river, but the ore was obtained from 
)he mountain on the west side. Their hollow-ware castings 
e famous throughout East Tennessee. The.old stack is still 

Hiding, and the property of about 4,000 acres of land ia 
the Chancery Court for division among heirs. The 
rater power ia good. The objection to the location ia the 
T^me as to Cumberland Gap, want of any other tranaporta- 
Stion than the uncertain tide of the river. The ore is also 
Dsed at Graham's Forge, in the lower part of Claiborne 
county. 

The Dyestoue or Clinton ore is highly prized by mano- 

facturers in Pennsylvania, and has beeu worked for many 

years at Danville, Frankstown, Cambria, and other poiutH. 

. ,It ia also shipped to Pittsburg to mis with Lake Superior 
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The belt here apoken of affords many advantages for flie- 
erection of cold-blast charcoal furnaces. It is at msDy 
points immediately accessible to never-failing streams- 
which usually have agood fall, the mountain itself is every- 
where well timbered and is also convenient to the Clinch 
and Tennessee rivers, down whieii wood eould be floated t. 
limestone is at all points easily accessible, and the ore o 
throughout the whole length of the mountain, be mined at a 
Ycry low cost. Where now mined and shipped small ore 
enough goes to waste to supply a fair sized furnace. OnB 
such most notable place is the Welcker bank, and no mow 
advantageous site exists anywhere than the junction of tl 
Clinch and Tennessee rivers near Kingston. Of the qnali- 
ty of pig iron made from this ore there can be no donbL 
It has been used for many years in Oneida, Herkimer wS, 
other counties in New York, at Hollidayahurg and otho 
places in Pennsylvania. It has been largely used in Vir^m* 
and is highly esteemed. The iron and castings made ai 
it at Cumberland Gap, Speedwell, Miller's and Eagle Blo5 
Furnaces, with charcoal, has the highest reputation, asdi^ 
also the car wheel pig made from it at Cumberland Giap, audi 
in Alabamaat Cornwall andRound mountain. Thecharootj 
furnaces mentioned, except the last, are now idle from varioU! 
causes, chiefly because of the want of cheap and certaai 
transportation. At or near Clinion would also be an excdleal 
site for such a furnace, with the advantage of good and ii 
proving facilities of transportation for wood and th» 
manufactured pig metal. 

The Chattanooga furnace, run with coke and owned by 
Warner & Sons, has used White Oak mouutaiu ore almoSk 
entirely, and it not only yields a handsome profit to i 
owners, but also the pig iron has a high standing in tlM: 
market. Rockwood and Oakdale are also now making ex- 
cellent grades of iron from the Shin Bone ore, and South 
Pittsburg makes a large quantity from a mixture of ores 
from both these seams, and from Half Moon Island. 



aiTNURAI. IJISTIi,'' 




I.; \ ' 




ed in two or three years, as, at present price, it does not piy 
to strip off dirt and slate to over ten to twelve feet depth. 
Price §1. 75 per ton oq cars, sometimea $2,00; bossiapajd 
51 [ler day, handdeightyceuts'; |2.2afortwo-niule teamand 
driver, fifty per cent, more business could have been dona if 
cars could have been had; mines must eventually be work- 
ed by tunnels. Shot ore is at the east base of White 0|ik 
mountJiiD, deposit two and a half feet thick, some shipped. 
It will yield 1000 tons to the acre. 
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Tallant Mine No, 1, James county ; W. B. Tallant is the 
owner and it is leased to A. Green ; amount sold for year 
ending October 1, 1880, 2000 tons; for year ending Octo- 
ber 1, 1879, 2500 tons ; one thousand tons went to South 
Fitttburg, six hundred to Chattanooga, four hundred to 
Knoxville ; employes thirty ; one hundred and sixty acres 
in lease, one-half ore ; twenty-five cents royalty ; ore 
costs now fully fifty cents a ton to get out, mrning has not 
been properly done. In a year or two most mines must stop 
or the price of ore must be raised ; a tram or narrow gauge 
road in the valley at the eastern base of White Oak mountain 
Would help Mr. Green. He tried blasting ofi* the earth over 
the ore and it did well; his plan was first to cuta ditch a cross 
the hill, take off the ore on the sides to about three feet 
depth of earth and shale, then run a small tunnel or hole 
down the hill near the ore and put the powder therein, the 
blast loosened the slate or shale so that it could easily be 
moved with a shovel. 

B-eagan Mine, James county, owned and operated by J 
S. Reagan ; about 2000 tons taken out for the year ending 
October 1, 1880; employes ten; miners are paid fifty cents 
]per ton; ore costs $1.00 per ton on cars; teamsters are paid 
$10.00 per month and board, boss seventy-five ceni>s a day 
and has an interest in the ore produced. Price $1.75 for 
ton on the cars ; all employes are white, all of them mar- 
ried. 

Sander^s Mine, James county, owned by Wm. Sanders aud 
Hugh Whitesides, Agent ; is leased by J. P. Bond. The 
amount sold for year ending October 1, 1880, 10,000 tons; 
to Chattanooga, 8,000, to S. B. Lowe, for South Pittsburg, 
2,000 tons; employes forty-two; mules eight. Price 
$1.75 per ton on the cars, hands are paid eighty cents for ten 
hours work; bosses $35.00 each per month. Mining costs 
about fifty cents per ton, but it will cost $1.00 if tunneling 
should become necessary, which must be done or the mines 
abandoned. There are two seams two feet apart, top seam 
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twelve to fifteen inches, tVie lowfir ten to twelve inchea tliiek. 
This ore analyzes ; 



P 



Silica S.^2.2 

"Water „ 2.10U 

Metallic Iron 68.210 

Phosphorus 5.58 



Hinch Mine is on Hinch's ridge, tho spar of White Oak 
mountain, in Bradley conuty, owned and worked by T. R. 
Hindi it Brother; sold to October 1, 1880, einee opening 
the mine, 3,500 tons, andfor the year abont 1,800 tons; ore is 
chiefly sold to South Pittsburg, hands employed twelve; there 
are two hundred acres iu llie tract now working ; fifty cents 
a ton is paid miners, none hired by the day. 
■ Hinch's Ridge, two small tracts in Eradly county, work- 
ed by Noyes& Vaughn. They have mined about two hundred 
and fifty tons to October 1, 1880, and work twelve hands. 

S. P. Wells, in Hinch's ridge, works a tract of one hun- 
dred and twenty aeres, half mile from the railroad, from 
which he has mined about three hundred tons, bnt on Oc- 
tober 1 had stopped raining and was hauling in. He also 
mined two hundred and fifty tons from the Tallant proper- 
ty,' pays twenty-five cents for hauling, for labor seventy- 
five cents a day, has two seams, each about one foot in 
thickness. He has half a mile on the length of the seam. 

Hoskins Mine, Bradley county, in White Oak mountain, 
worked by S, B. Lowe for two months in 1880 very exten- 
sively ; in that time he mined and shipped over 10,000 tons 
employed fifty-four hands; ore cost about ^1.00 per ton at 
mine, suiipedded operations on account of fall in price of 
ore. S. B. Lowe now buys for shipment and also for use in 
hifl Paint Works at Chattanooga, and oonaumes for this pur- 
pose three tons per day, and has capacity for seven tons per 
day. 

It is thus seen that these mines have produced for the 
year ending October 1, 1880, about 30,942 tons of ore; em- 
ploying nearly two hundred hands, thus giving food to at 
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least twelve hundred persons, and distributing in that coon- 
ty, at the present price of ore and the price in the Bpring, 
over «15,000. 

AH these mines are worked by open cut, the dirt and sIibIb 
being stripped from the ore on the sides and bottom of tlis 
spurs Until a depth of eight to ten feet is reaohed, then the 
spur is abandoned and work commenced on another. 
Hinch'a ridge the ore lies vertically and is worked down to 
the level of the gorges between the spurs and then the oat 
is abandoned. This depth is never over 80 to 90 feet, fre- 
quently lesf!. It is plain, therefore, that a large amount of ore 
is leftto be worked outin thefuture'by skillful and scientific 
raining. The ore in White Oak monntain will average eighteen 
inches thick, aud every eight cubic feetwill make a ton. The 
practical miner can easily calculate how much this ore will 
cost him if he has to tunnel for it, or remove an average depth 
of twelve to fifteen feet of dirt, shales and slates. The plan 
of loosening the strata, adopted by Mr. Greeu, is no doubt . 
a step toward a solution of this problem. If we are to con- 
tinue to be the makers of the cheapest iron in the United 
States we must not only husband our ores but also deviae 
such methods that they shall continue to be mined at a lov'. 
price. 

The WelckerMine, in Whit* Oak ride, Itoane county,! 
worked under lease by J. D. Koberta. He employs abont 
twenty-five hands, pays twenty -five cents per ton royalty. 
The mine was opened September, 1879, and he has mine(E| 
about 6,000 tons since, shippedabout 4,000 tons to October If 
1880, He was troubled by the extreme low water, his landii^ 
not being on the main channel of the river. He contraoW 
his ore to be dug at twenty-five cents per ton, one band 
easily digs four to five tons per day, two seams, two feet taA 
three and a half feet thick. He pays drivers ^1 per day, faaq 
& narrow gauge railroad one and ooc-quarler miles to tbQ 
landing ; the care run down by gravity and when empty a 
pulled back by mules; they hold about one and a hal 
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^p »Onq each, and ruake nine trips a day, four cars to the trip ; 

' lie has tliree barges for conveying ore, whicli are towed dowo 
and bacit by steamboats. The ore is sold to Rockwood fur- 
naces and to Ch^tfanooga; and recently to South" Pittsburg. 
This ore analyses fifty to fifty-two per cent, of metallic 
iron and four-tenths of one per tient, of phoaphorns. 

Another belt of ore lying parallel with AV^hite Oak moun- 
tain, and l)eiiig jierhaps the remains of a deuuded fold ia 
found at Half-moon Island. The seams of ore at this place 
lie nearly parallel somewhatin an elliptical shape, forming a 
synclinni trough. The western scam is on both sides of the 
river, crossing near the lower end of Half-moon Island. 
The writer was once on a steamboat which ran aground at 
this point, and in her surging to get off so much of the dis- 
integrated ore was torn up that the river for some distance 
looked like a stream flowing with blood. Three mines are 
now operated on these seams. 

Iron Hill, Rhea county, is owned by Dr. J. C. Abernathy 
& Sons, and Mr. Gillespie, It ia leased by Hill & Tarwa- 
ter ; they work thirty hands and four bosses, pay hands $1.00 
per day, bosses 181.2-5, $1.30 and S2.00; have one and one- 
quarter miles on the ore seam, which ranges from threeanda 
half to fivefeet thick, in some places seven feet. Minerseasily 
get ont four tons a day, which is the task; ore costs $1.26 
in Chattanooga, including freight of fifty cents and twenty- 
five cents royalty; they work entirely by tunnel. They cut 
one tunnel costing $;100, which gave access to 12,000 cu- 
bic yards of ore ; the old tunnel is three hundred yards long, 
and 20,000 tons of ore can yet be taken from it. They have an 
excellent narrow gauge road to the river, laid with T rail; it 
is one mile long. The repairs of cars average $1.50 per day, 
and cost of timbering §7.00 per day. The ore dips at about 
an angle of forty degrees to the southeast, and fifty to fifty- 
five per cent of it ia soft ; below water level the ore becomes 
hard and at some de]»th has more lime in it. They have 
shipped to October 1, 1880, about 18,000 tous; were troubled 
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a while with lo a" water, as were the other loinea on the river; 
the river was iiever before so low. 

Red Cloud Mine, Meigs county, is owned by Jno. P. & 
W. E. Kindrick, worked by Hill & Tarwater; has been 
worked for about five years, but not by present lessses; WM 
first worked in a email way. They have mined over 20,000' 
tons since they leased it, which was sold to Chfittanooga and 
Soulh Pittsburg, chiefly to the lormer ; mined and shipped 
for the year ending October 1st, about 7,000 tons ; on Oo- 
tober 1st they were working seven miners and one bo88 and 
ten to twelve other laborers. They have half a mile on the 
seam, which is from three and a half to seven feet thick; ft 
oobic yard, twenty-seven cubic feet, makes three and ahfilf 
to four tons; seam dips to the northwest about fifty -degrees. 
The lessees pay one dollar per day, and will not hire hands 
by the too, for miners, in trying to increase the amonnt of 
ore raised, will neglect to timber the mine, and will fJao 
waat-e the ore ; they pay thirty cents a ton royalty ; could 
easily BU])ply 100,000 tous from their present leases. Be- 
low water level the ore would not yield over forty ger 
cent. There is a tramway to the river, distant oue-quartep 
to half mile. 

Half Moon Island Mine, is owned by B. F. WelckeraoA 
worked by Hinch & Gibson; royalty tweuty-five cents; em* 
ploys twenty men, about ten miners ; ore nine feet thick; 
the getting out and delivering the ore on river bank cort 
twenty-five cents per ton by a narrow gauge road laid 
with Trail;di8tance to Chattanooga eightymiles; forty cents !(' 
ton is paid for delivering the ore there; Hinch & Gibson OTKtt; 
five barges; have rained and shipped 5,000 tous since f ebra* 
ary, 1 880, to October let, all except a few tons goes to Sodt& 
Pittsburg; have a contract to deliverSO.OOO tons; South Pitt*, 
bnrg pays $2 per ton on cars in Chattanooga; railroad track t& 
river at Chattanooga now private property, but the Cincin- 
nati Southern will soon have one to the river; one hundred 
and twenty-five to one hundred and fifty tons are put on a 
barge in good water. 
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Two miles abope the Rockwood landiog, io about one mile 
of the river, is another extensive seam or vein of ore, witb- 
ont doubt a detached part of the Half-moon Island lead. 
The looation of this mine is called Ironton; it is in Boaua 
county, for eome time owned and worked by Col. Thomas 
Brown, but lately sold by him to Kendrick & Brother, Col. 
Brown worked this mine for about five years and has taken 
out of it about 4,000 tons for the year ending October 1, 
1880. He delivered to the Rockwood Fiirnacea about 7,000 
tons. A large number of hands have been employed and 
there is a little town around the mine. The ore is in a syn- 
clinal. It outcrops in two lines, one east and the other on 
the west, the latter is the ore which crosses the river, run- 
ning through Half-moon Island. 

Ironton is situated at the northern end of this synclina], 

bad a description of the manner in which the ore occurs 

nd its general appearance at this place, will give a very 

K»d idea of the Half-moon Island region. At Ironton, th& 

^nclinal is only a few hundred yards across, the lines of 

totcrop, however, diverging as they extend south, like the 

9 of a yawl. The ore, regu],T,rly stratified, lies on hotU 

a of a hollow, from four to six feet beneath the Burface. 

|he slope of the hill on the eastern side of the hollow ia 

[Ore abrupt and the ore dips at an angle of about thirty de- 

368. On the western slope, the dip is about fifteen degree?, 

|lu8 making the synclinal with the sides unequally slopedt 

I the western slope the ore lies in troughs running from 

B top of the slope to the bottom, forming a series of waves, 

r rather decapitated folds. In the lowest parts of the great 

synclinal, the ore disappears or gives place to a limestone. 

At Ironton, the ore is highly foasiliferous, of a very dark 

brown color, indeed almost black, disintegrates rapidly by 

exposure, yet it is very free from calcareous matter. Ten 

thousand tons of merchautabie ore are taken from an acre. 

The following are analyses of red fossil ore from various 
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Reagan's Bank, Oltewah, James county. 

Silica 16.46 

Water 1.81 

Metallic iron 56.50 

Phosphorus 28 

JRed Cloud Mine, east of Half-moon Island vein, Meigs 

<K)unty : 

Silica ; 12.987 

Water 4.610 

Metallic iron 52.513 

Phosphorous 558 

Two others from same place give : 

Silica : 12.98 

Water 4.61 

Metalliciron 52.50 47.14 

Phosphorus 00.56 00.48 

From Iron Hill, on west vein north of river, Rhea county : 

Metallic iron 57.03 

Phosphorus 0.27 

However great the amount of phosphorous in these ores, 

their quality is well proven by the excellent iron made from 

them by the Chattanooga Iron Company, tbey having used in 

the last year nearly 20,000 tons from Hill& Tarwater^s two 

mines. In three samples of Rockwood ore, Nos. 1 and 2 from 

the tunnel, No. 3 from the surface, the increase of lime, 

near water level is very apparent : 

No. 1. No. 2. No. 3. 

Silica 4.50 5.50 6.50 

Water , 1.50 2.60 4.00 

Alumina 2.80 2.60 3.40 

Lime 16.30 16.35 1.60 

Metalliciron 41.43 39.00 56.88 

The above may truly be taken as a fair showing of the ore of 
the Shin Bone seam throughout its length. On the surface it 
% rich in iron, near and below water level it contains a large 
quantity of carbonate of lime and much less iron. 

A sample from near Mountain Fork of Poplar creek, two 

miles above Winter's Gap gives : 

Iron 57.00 

Phosphorus 0.28 
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Two samples from the Ironton Back, Roane county, of 
^ark brown color, give : 

No. 1. No. 2. 

Silica i).53 13.00 

Lime 1.09 .00 

Metallic iron 51.77 52.50 

Phospliorus 49 ..59 

3. The nest belt of iron ore is in McMinn county, an- 
other deposit, known as Thomas' hank, found eight miles 
Boutheast of Athens, in McMiua county, ia remarkable for 
its extent and position. 

It oontaina flattened oolitio grains and crinoidal buttons, 
though not in such abundance as in the Dyeatone of the 
Upper Silurian. The ore forms a long rounded ridge, run- 
ning northeast and southwest for one and a half or two 
miles, with an average height of seventy-five feet above the 
valley. The ore estemls over a width of four hundred and 
fifty feet, though the rusil width of the seam is about seven- 
ty-five feet. The strata dips here about twenty degrees to 
the southeast, and the ore lies between a bed of yellowish 
slate, belonging to the Trenton and Nashville period, and 
variegated marble below. The amount of ore at this place is 
immense. The ore found in Thomas' bank has not been work- 
ed for many years. Its good qualities may be inferred from 
the analysis given below, as weil as from the fact that it was 
worked into bar iron in Catalan forges, thirty years ago, of 
such strength, that its excellent qualities still form a subject 
of conversation among the older citizens. In the banks 
the ore is regularly stratiiied, occurring in the tile-shaped, 
angular, flat masses, varying in thickness from a few inches 
to a foot, ' The layers are separated from one another by 
thin strata of deep maroon colored clay. The following ie 
ui analysis : 

McMlnii Ore, (Thomas' Bank.) 

"Water 7.85 

Combined Oxjgen 24.27 

SUiea 9.GT 

Iron 5*5.65 

TaUphur 0.09 

ihoruB >4sa 
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The ore lies in two or three seams, near the crest of tli»^ 
ridge. On the lands of "W. B, McKaruey, five miles 3oati»* 
of Riceville, several opeuings have been made, which dispk^^ 
seam eighteen inchei? thick. Tliia seam lies hetwee*^* 
two strata of blue limestone of the Upper Silurian ; imms— ~" 
diately above the limestone is a layer of red clay three fe* ■* 
thick, then a yellow shale which is capped by a dark sand^^" 
shale. Thestrata here all dip to the southeast, making an an- 
gle of ten degrees with the plane of the horizon. The open — — 
inga are near the top, and the iron ore appears at a lowe^T' 
level on the southeastern face of the ridge. The lower oat — 
crops show an ore highly calcareous. Specimens take«« 
from the higher outcrop on McKamey'a land, analyze as 
follows : 

Fossil Ore, (McKamey'a Bank.) 

Water 1.02 

Silica „ 13^ 

Iron 60.21 

Phosphorus 0,72 

Easterly, a few miles from McKamey's, the ridge Bcpa- 
rates into two arms. A ligament on the lands of L. B. 
Dodson, Esq., unites the two arms. On this cross-ridge or 
ligament, the ore outcrops in large masses, at a much lower 
level than on McKamey's land, and shows a considerable 
amount of carbonate of lime in its composition. It is reg- 
alarly stratified, however, and the liue of strike is nearly 
northeast and southwest, with a dip to the southeast. The 
outcrop shows a thickness of nearly five feet, bat this ore is 
of no great value, except as a fiux, owing to the predomi- 
nance of the carbonate of lime. About half-way this cross- 
ridge there occurs an anticlinal axis, the Dyestone ore ap- 
pearing just below a yellowish shale, within fifty feet of the 
top. On the southwest side of the main Eastanalle Ridge, 
there are said to be three distinct strata of the fossil ore, 
but I could only find two; the upper one being from 11 to 
18 inches thick, the lower one about the same. Upon the 
crest of a high hill, some twenty feet above the upper eeam. 
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is a considerable outcrop of excellent ore. Large blocks 

lie scattered about the field, which are probably the remnant 

of a third stratum which has been carried away by erosion. 

On the lands of Mr. Dodson, there is a spur running 

northwest from the main ridge, and nearly opposite the 

«ro8s-ridge spoken of. Upon the western face of this spur, 

fossil ore appears in workable quantities, imbedded in a 

matrix of black siliceous earth and yellowish clay. The ore 

from this place is very beautiful, having a rich royal purple 

lustre. It occurs in square and angular blocks, in all sizes, 

up to that of a flour barrel. Fossils abound in it, such as 

crinoidal buttons, fragments of trilobites and small corals. 

It is very showy and is universally admired. An analysis 

gives the following : 

Fossil Ore, (Dodson^s Land.) 

Water 1.32 

Silica 13.14 

Jron 00.03 

Phosphorus 0.13 

1x1 another ridge lying between the two arms, but farther 

to t;lie northeast, a great mass of fossil ore appears on the 

sicl^ of the ridge, which will weigh many tons. It is four 

or five feet across, and lies in a bed of rocks that shows 

great disturbance. This ore is very hard, and judging from 

ita appearance it is also very rich. Above there is a stratum 

of limestons deeply tinted with red. This outcrop is on the 

^J^cls of Hon. N. Dodson. Northeast of this place out- 

<^J^ops of fossil ore are numerous in Eastanallee ridge and its 

spors and outliers. Several of these, belonging to J. L. Car- 

^^th, are promising. One average sample analyzes as fol- 
lows: 

Ore from Eastanallee Ridge. 

Water 1.10 

Silica 18.05 

Iron 5(>.o8 

Phosphorus 0.63 

Two seams appear all along Eastanallee ridge for many 
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mile.s. TliG timber on tha ritl^es is of very guperior char- 
acter, while the soila are among the beat io the State, and 
highly productive of the bread- grains. Water power isfar- 
Hished by the numerous parallel Htreams which empty into 
tke Hiwaasee river, and railroad commnnication hy the 
East Tennessee, Virginia and Georgia Railroad, 
4. The Sequatchie belt colnes next in order. 
In Sequatchie Valley the iron ore lies on the east side of 
the valley, and dips to the east under Waldeu'a Ridge, and 
has every appearance of being in regular stratified form. 

This stratum or layer crops out about sixty feet abovo 
the valley. It begins at Amos Lewis', four abd a hal^ 
miles above Jasper, the| terminus of the Bridgeport sna 
Jasper branch of the Nashville and Chattanooga Eaiirosi-3 
From thia place it may be traced northward for twenty-^ 
eight or thirty miles. It is often cut by ravines soasf^ 
permit the easy construction of tramways or railroads. TJ| 
these ravines it appears ou both sides, as well as in the maia 
mountain mass, which here fakes the name of Waldffli'i 
Ridge. Indeed, each one of these ravines form a cul-de-Kbi 
with an encircling red band of iron ore- 
Above the (arm of A. P. Mitchell the stratam is ea 
posed of three or more ledges, and appears near the C) 
of a ridge, which is eight hundred yards wide and fouiteeC 
miles long. Thia ridge runs pauaile! with the valley, andii 
two hundred feet high. The ore dips slightly toward tlw 
mountain, the stratum being nearly as low where it enten 
Walden'S Ridge as the valley proper. Above the northen 
end of this iron ridge there is a line of knob:i, or rather i 
dissected ridge in which fossil ore abounds. The thioknea 
of the outcrop is variable. Ou the hill above Mitehell'i 
house, nine miles above Jasper, the seam shows a tbicknea 
of four feet. Nearer the base of the mountain is Laura. 
Hill, at the foot of which flows Laurel Branch, a atreaicJ 
which dries up during the summer months. On both aidetf 
of this stream the presentation is very fine. At many placed* 
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the ore shows solid ledges six feet thick. There appears to 
be a second seam below this, bat in all probability it is 
a slide from the one above. The strata all dip slightly to 
the southeast, A section at this place show?, 

^ 7. Lower Coal Measures, thin 

6." Mountain Limestone 200 feet. 

6. Siliceous Group 50 feet. 

4. Black Shale (Devonian) 30 feet. 

3. Limestone, Upper Silurian 20 feet. 

2. Iron ore 4 to 6 feet, 

1. Limestone, Upper Silurian 

Xn addition to the red fossil ore found on the eastern side 
of -this valley, there occurs all over the CnraherJand Table- 
Jaii<3 a limonite freshly deposited from chalybeate sjnngs ; 
also immense deposits of clay iron-stone and black band. 
All these ores could be made valuable by being worked with 
ricl:k€r but more refractory ores. 

-A^ railroad twenty miles long, built down the Little Se- 
qua.tchie Valley to within two miles of Jasper, then turn- 
ii*g northeasterly, crossing the Big Sequatchee near the 
mouth of the Little Sequatchee, would unite the thickest 
coal bed and the thickest stratified iron bed in the State, 
'while the banks of the Big Sequatchie lyin^ between the 
two Would give the very best sites for the erection of blast 
furnaces. At no place on the line oi such a railroad would 
the grade exceed fifty feet to the mile. 

Sequatchie Valley is bles.^ed with a fertile soil and a 
healthful climate. It is a valley teeming with the richest 
productions of forest and field, from which are sent out an- 
^^ully immense droves of hogs and cattle, as well as great 
quantities of grain. Abundant supplies could be had for 
^'^^naces from this valley at cheap rates. 

■*-*hi8 concludes the enumeration of the Dyestone belts of 

J-^tinessee, nearly all of which are in East Tennessee 

P^^per. In Hawkins and Grainger counties some of the 

^^^ations underlying the Dyestone ore occur, and even the 

^^k slate which overlies it, but no ore has Lcen found 

6 
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Under this black slate may yet be found the ore of Lime- 
stone Valley. It ia also probable that iu the dolomite ridgea 
of those counties good limonite may be found. Some sur- 
face specimens may be found on a ridgo in passing from 
Walker's Ferry to Eutledge. The immense and valuable 
quarries of marble iu the former county may be some com- 
pensation for the lack of iron ore. 

There can bo no doubt that the present method of work- 
ing the red fossil ores is very wasteful, and also that our 
furnaces refuse ores considered very valuable in Pennsyl- 
vania. If the whole product of a mine, fine and lump, wsa 
taken by the furnaces the miner could sell ore for a lesa 
price. In Pennsylvania and New York from twenty to 
twenty-five feet of dirt and shale are stripped from a side- 
hill deposit of ore, aame as that of Ooltewah, and ores are 
mined and sold containing as low as twenty-five per cent of 
metallic iron. They also go hundreds of feet under grouD<^ 
for this ore, while our miners think fifty to seventy-fiva 
feet a very deep cut. Time, experience and a large demand 
will no doubt correct the present erroneous manner of 
working, and add to our resources the millions of tons of 
leaner ores lying below water level. Half-moon Island is an 
elliptical synclinal trough, about eighteen miles long and & 
little over one mile wide at its widest part. This deposit will 
average five feet thick, the formations in the interior of the 
trough are all regular, and there is no reason to infer any- 
thing but that the ore is continuous underneath the strata 
from one side to the other. From the statement heretofore 
made it is seen the ore on one side dips to the southeast, 
and on the other to the northwest. Admit that this ore 
will carry only thirty to thirty-five per cent, of metallic 
iron, yet the enormous quantity that mnst exist beneath the 
water-level will make this great store house of ore valoablt 
for many years to come, coupled with the fact of jte eaa 
access to transportation by water. 

Prof. H. D. Rogers years ago estimated that there w»8 
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3,672,000 tons of red fossil ore in Ironton Ridge, Penn,, 
•and that it would be exhausted in twenty years, at the wtte 
then being used. More than twenty years have passed and 
-the ores of Ironton Ridge still supply numerous furnaees. 
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ISOLATED BEDS OF EED AND BROWN ORES. 



KNOX COUNTY. 

The county of Knox has only one variety of iron ore 
in considerable quantity ; this is a seam of fossiliferous 
red hematite, and in its greatest development lies be- 
tween the French Broad and Holston rivers. The dye- 
stone or red fossil ores have been discussed heretofore, but 
this being an isolated seam deserves mention. It runs in a 
north est and southwest direction, its greatest development, 
and the place where exposed, being about six miles from 
Knoxville and three from the Holston river. At this point 
it runs near the top of a high ridge, and the seam shows for 
some distance to be ten feet thick. From this point it baa 
been traced to near Strawberry Plains, on the railroad; to 
the southwest it apparently changes into a limestone highly 
impregnated with iron. There can be no doubt that a con- 
siderable amount of ore could be obtained from this seam and 
delivered in Knoxville at a low cost, but it contains too 
much phosphorus to make first quality of iron. The analy- 
sis is : 

Metallic Iron 64.95 

Water 4.90 

Phosphorus 1,060 

Silica.. 9.360 

The day will come when this ore will be largely used for 
the manufacture of cheap grades of iron for special purposes. 
About twenty-two years ago this ore attracted the at- 
tention of Northern capitalists, was purchased and 
preparations were made for the erection of a furnace. 



■7 



] 



S 



TfMWBERRY PLAINS 




.*■*.*■ 



I 



J 



[85] 

This belt of ore coutinues eontheastwardly into Blount and 
Monroe coundes, having at some points the appearanoe of 
a compiict rod hematite. Distance from transportation has 
prevented it from being thoroughly explored, though 
much of it might be made available by the Tennessee river. 

The belt of marble which the Knoxville Marble Com- 
pany works runs to the northwest of this ore. 

In Sharp's, Blaek Oak and Copper Ridges there have been 
fouod at various points surface specimene of limooite, and 
in some plaees with appearance of considerable quantity. 
One such is near Concord ; some ore has also been found 
near Erin station and there is a fair show near McMil- 
lan's. In the wild copper excitement many holes were dug 
on the ridges named, and some of them developed ore of 
good quality and appearance of quantity. 

At various points along the belt of red marble from Erin 
southeastward are pockets of an ore similar to that at the 
"Crockett and Sharp bank in SjUivan county. A few ear- 
loads have been shipped, but no systematic work has been 
done to ascertain whether it exists in quantity. 

The city of Knoxville already has excellent advantages 
for the manufacture of pig iron, and these will be increased 
with the construction of the railroads now in progress. 
Located on the Tennessee river, below the mouth of the 
French Broad, and also at the junction of the Knoxville and 
Augusta, Knoxville and Ohio, East Tenncasee, Virginia 
and Georgia Railroads, the facilities for concentrating ores 
at that point are v;ery good. These will be improved, and 
transportaion routes to a market snpplemeated by the com- 
pletion of the first road through North Carolina into South 
Carolina and Georgia, and of the second to connect with 
the roads leading to Cincinnati and Louisville. The finish- 
ing of the road from Johnson City to the Cranberry Iron 
Mines, and from Morristown into and through Western 
North Carolina, will also add to her advantages. In the 
coal-iield tapped at Coal Creek coal will be obtained of good 
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coking qualities. The ores from Elk Fork, from Powell's 
Valley, from Shin Bone Ridge, from Clinton, from Ooltewah, 
from Blount county, from Cocke, from North Carolina, &om. 
Carter county and Cranberry, North Carolina, can all bft 
cheaply and easily brought to Knoxville, and there meet the 
coke from the Coal Creek, Careyville and the Winter's Gap 
fields. The ores comprise a variety, and combiue a quality 
rarely to be met with at any one point. From them may be 
made every grade of iron known to the trade, from the com- 
monest pipe iron to the purest of Bessemer pig. With sU 
these advantages Knoxviile, has but one charcoal furnace, 
and not a single stone-coal or coke furnace tributary to her, 
and it might almost he said that her citizens do not own a 
dollar in one, so small is the amount they have in Oakdale. 

The Knoxviile Car Wheel Company is a flourishing 
establishment, whose foundry is located in Knoxviile, and 
furnaces in Carter county. It employs about thirty- 
five hands, and makes forty wheels per day. They arft 
warranted to run 50,000 miles, but almost invariably last 
much longer. They are sold all over the South, and also to 
tbs Pullman Car-Wheel Company. 

The Knoxviile Iron Company has an excellently arranged 
rolling mill for making all kinds of merchant iron, and also 
for small T rail. It employs about two hundred and fifty 
hands, and makes about forty tons of bar iron or rails, sai- 
two hundred kegs of nails per day. 

The high and healthy location of Knoxviile, its laraouif 
and salubrious climate, pure air and water, make it a moet 
desirable point for manufacturing. It has always enjoyed 
exemption from epidemics. United to these advantages, it 
is surrounded by a fruitful seil, with a capacity for pro-i 
ducing all the bread grains in sufficient abundance to snp* ' 
ply any probable future population which it may have. It& 
Burroundings are picturesque and inviting, its society is 
elevated, and its institutions of learniug, while they adorn 
the city, offer facilities for education which the intelligent 
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lapitaliats and manufacturers know lie at the very founda- 
on of all jjermanent and suceesaful growth antl pros- 
►erity. 

LOUDON CODHTY. 

In the county of London are found a number of deposits 
of limonite, some of which have been worked in a small 
way. These deposits are found in the dolomite or chert 
ridges (black oak etc.,) which run northeast and southwest 
through the county. Coffin & Cureton worked one bank a 
few miles from the town of Loudon, near the Tenneasee 
river, called Littleton Bank, and shipped two hundred and 
fifty tons in barges to the furnaces at Rockwood, It is 
of good quality and the indications are that it exists in 
ah and an CQ, 

Trom a deposit near Philadelphia depot the same parties 
shipped one hundred aud fifty tons to the Roane Iron Com- 
pany. The ore was pronounced of good quality, aud the 
parties received $3.25 per ton^for it delivered on the cars. 
For some unknown reason the shipments from both places 
were stopped. Above London, near the river, is a deposit 
in which some digging has been done but no ore of any 
quantity shipped. There is appearance of a large quantity. 
In Copper ridge, very near the line between Roane and 
Loudon counties, is a deposit of limonite which is evident- 
ly of great extent. Numerous large boulders are scattered 
over the surface and the line of the deposit can be traced 
for a considerable distance. There are traces of work done 
many years ago ; done undoubtedly during the great copper 
excitement, the limonite being thought to be the " gossan " 
or " iron-hat " which makes the out crop of the copper veins 
at Duektown. Thousands of dollars have thus been spent 
in East Tennessee, which a little knowledge, or confidence in 
some one beside strolling vagabonds might have been saved. 
It has been said, with much truth, that the work so wasted 
would have made good roads all over Kast Tennessee. Near 
Lenoir's is also a show of limonite but no work for devel- 
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opemeiit lias l)ern doiic. lu the south western part of tie 
county is a veiu of red fossil ore in some places so elo^ 
grained as to be very nearly a true compact red hematite. 
It is ricli in iron but contains conr^iderable silica. 

In Koaue county in half a n)ile of the river, near King- 
ston, are several deposits of limonite, good ore of which 
about fifty tons were shipped to Rock wood i urn aces. Below 
Kington, on the Tennessee river, another deposit was work- 
ed in a small way. The ore of both was said to be of good 
quality. The dolomite chert ridge containing these oresalso 
shows other deposits at various points in the neighborhood. 
The deposit in Copper ridge heretofore mentioned also ex- 
tends into lloane. It is from two to three miles from the 
river. 

IIAMIJ/IOX COUNTY AND CHATTANOOGA. 

The red fossil ores of tliis rt»gion have been sproken of. Some 
brown hematite exists in Missionary ridge, but no extensive 
exploration has been made. The chief point of attention con- 
cerning Chattanooga and vicinity is the great facilities which 
that city has for the concentration of ores from various sec- 
tions and of various qualities, in conjunction with cheapcoke 
and coal. Its situation may be truly compared to the palm 
of the hand with five fingers leading out in different direct- 
ions, though in fact, there are now six railroads as well as a 
great river the country along which sends tribute to her man- 
ufacturing establishments of iron, steel, cotton, leather, fire- 
brick and lumber. The city has lately been improved byaD 
excellent system of sewerage, and with vigilant watchfulness 
there can be no doubt that even with a large manufacturing 
population it will equal any like city in healthfulness, and 
the high summits of the mountains near by afford access to 
a summer climate seldom surpassed. One of the most note- 
worthy establishments of the ]>lace is the 

CHATTANOOGA IRON COMPANY. 

This Company, composed of Maj. E. Dowd, of St. Paul) 
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[innesota, Dr. McLane and others, commenced the erect- 
n of a Blast Furnace in 1872. The plan was the modern 
)rthern style : 1. Location in or near a city where there 
as varied transportation. 2. To buy both ores and coke 
id limestone, the Company owning merely the furnace 
id its plant. It had hardly commenced work before 
e panic came on and the price of iron fell. By good 
anagement and economy it struggled through and did 
)t lose a day except for needed repairs. Since that time 
e original owners have sold out and the stock is now chiefly 
jld by J. C. Warner and the Tennessee Coal and Railroad 
ompany. The stack is sixty-two feet high, built with iron 
lell, and the stock is lifted by an hydraulic hoist. The in- 
rior had, on starting the present blast, a hearth six feet 
Igh, four feet at bottom and six feet at top, boshes eight feet 
igh and twelve feet six inches in diameter, narrowing* to 
3n foot mouth, with bell and hopper. It has now been in 
last continuously for three years, has averaged thirty-three 
3n8 of good foundry iron per day, maximum forty tons 
•er day. The blast is furnished by an engine with steam 
blinder four feet by thirty-eight inches, air cylinder four 
Y six feet, four boilers fifty feet by thirty-two inches, 
he blast is driven into the furnace through four tuyeres 
ur and a half inches in diameter. 

-A.8 this furnace was one of the pioneers in the use of coke 
the South much interest was attached to it, as well as 
>in the innovation upon old ideas which it inaugurated in 
Is section. While owing to circumstances beyond their 
utrol the original owners may not have made much money 
an operative sense, the furnace has been a great success 
^d is now one of the most profitable establishments in the 
tiited States. When first commenced it was somewhat dif- 
-ult to obtain ore, now there is an abundance and the 
^^at advantages of its location in Chattanooga become 
Very day more apparent. 

The annual consumption of ore by this furnace amounts 
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to about 25,000 tons, all of which is the .fossiliferoa^ red 
hematite, chiefly from Ooltewah, costing about |2.00pB 
ton delivered in the stock house, aod about ljOOO,0i)0 
bushels ofcoke are used, all of which comes from Tracy Citj. 
The [trice at Cowan is probably five cents per bushel, eostto 
deliver iu Chattanooga two cents, making seven eenta pif 
bushel. The consumption of coke to the ton of iron has been 
as low as eighty bushels, but averaged ninety -three buahelsin 

1880, hence we may place thecostofeoke tothbton of iron it 
J6.51, then taking labor at the market price, we have aatlifl 
actu&l cost of making iron at Chattanooga Furnace : 

Two tonaof ore (aay S2.50 per too) 1 $ 5SX 

Ninety-three bushels of coke at 7 cts 8.51 

Limeatone 50 

Labor 1.5ft 

Interest, contingences atfd repairs _ 1.00 

Total $R51 

The following is a record of the work of the Chattanoo- 
ga Iron Company's furnace for the month of June, 18& 
taken directly from their books : 

Bushels of coke conHUnied 84,1)15 

Tons of iron ore consumed 2051. 

Tons of limestone conaumeU 454 

Prodact one thousand tons of pig iron. 

Coke to ton of iron made, near eighty-five bushels. 

This furnace has made on present blast to January li 

1881, 45,895 tons. 
It must be understood that the coke used is not 

washed coke, but simply the run of the mine, made u 
der special contract price which runs to June, 1883, Thfi 
hot blast of this furnace is the common iron pipe pattan. 
With "Whitwell stoves, the amount of ;Coal consumed wonlo 
be less. Even as it is, with freight added, the pig wovlo 
not coat over $18.00 in Cincinnati, thus leaving a ptoSi 
of at least from $5.00 to $7.00 per ton. 

This ia withim limits and there is no trouble in dupliw 
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ang it, for responsible parties are ready aC any moment to^ 
contract to deliver coke in Chattanooga in large quantities 
at seven cents per bushel, and good red fossil ore at $2,60 
per ton, and limestone can be had from hills immediately in 
the town. This is no wild theorising but practical truth 
^hich is every day being demonstrated. Any iron man wha 
\rill go to the Chattanooga furnace, stay around it one day, 
then visit the iron mines of Alabama, of Georgia, of Oolte- 
vah, of Half- moon Island, at Welcker's, the coke and iron 
legions of the Cincinnati Southern Railroad* the coke works 
at Tracy City, and however incredulous when he came, 
lis incredulity will be dissipated by facts. 

There are now three rolling mills and one nail factory, sev- 
eral large foundries and machine shops in Chattanooga and 
a very good prospect of at least one more blast furnace. 
Tears ago Gen. Wilder was laughed at for his enthusiasm 
about the advantages of Chattanooga, but time has proved 
that his foresight was the result of knowledge. No place in 
the South has grown more rapidly and permanently than 
Chattanooga, and it is all built up on iron and coal. The 
time was when the Chattanooga people talked of what eould 
w done, now they can show what has been and what is be- 
ing done every day. Her people need no longer boast of her 
Jfeaources, for they show for themselves. 

SOUTH PITTSBURG. 

Within the last five years an establishment has been erect- 
^near Bridgeport, which for the greatness of its plans 
*nd the lavish expenditure of money, has probably no rival 
^ America. This establishment was planned by Mr. Wil- 
liam M. Bowron, and comprised the purchase of a large body 
^f coal land in the Little Sequatchie Coal Field, of iron ore 
^ Sequatchie valley, and of a site for a town and furnaces 
^^^the Tennessee river, near the mouth of Battle creek, on 
the Jasper Branch of the Nashville and Chattanooga Rail- 
'Wid, six miles from the main line at Bridgeport. A lai 
, ^Kunber of houses were erected, streets laid out, ser^^x^ 
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u»il Irooa plantech; large boiler and foundry shops erected 
utul the j)lansmade for the construction of seven large far- 
UMOOH. Of these one has been completed and put in blast. 
Tho stack is seventy feet high with twenty feet bosh, and has 
tliriHM)ld style Whitwell stoves. It isblownbythe Hemphill 
it ^^cIntosh engines, seventy- two inches diameter, but two 
now ones of English make have been lately added. The make 
of iron has ranged only from sixty to eighty tons per day, 
ohiolly on account of bad assortment of ores. Another stack 
has been erected but not yet fully finished; it has three of 
the Whitwell improved stoves; in other respects the same 
Hi/iO. This Company has been buying all its ores, and 
(luring the year 1880 received 50,000 tons. The coke is 
brought chiefly from Tracy City, a little from the Dade mine, 
and also some from its own mines at Victoria. The Com- 
pany is called the Southern States Coal and Iron Company, 
and its complete success is heartily wished for by every gen- 
erous and public spirited citizen in the State, foi upon its 
success will depend the introduction of millions more of 
English capital. 

THE ROANE IROl^ COMPANY 

Has its chief offices in Chattanooga and its rolling mill is lo- 
cated within the city limits. It is the largest establishment in 
the South, and makes only steel and iron rails of size of thirty 
pounds to the yard and upward. Its iron mill is chiefly 
devoted to re-rolling old rails. It has a Siemens- Martien 
plant for making steel, and a new mill has been erected for 
rolling steel rail. A description of this process is not nec- 
essary here. The mill has a capacity of one hundred tons of 
steel rails per day. The furnaces at Rockwood have been 
spoken of heretofore. The product of these furnaces have 
been from fifty-five to seventy tons per day, but the Com- 
pany has lately added a new blast engine, which will nO 
doubt increase the out- put as there has heretofore been? 
when both furnaces were running, an evident insufficienoj 
of blast. This establishment and its originators, Mes 
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tathburo, Wilder and CharaberlaiD, have done more toad- 
ranoe the iron interests of Tennessee- and the South than 
my other Company iu the State. 



Ill— BELT OF THE CUMBERLAND TABLE- 
LAND. 

The Cumberland Table-land, and the coal measure 
formation everywhere, contains vast quantities of clay-car- 
bonate of iron. This ore has not been appreciated by some 
of the iron men of Tennessee, but in England and Pennsyl- 
vania it is one of the most important ores of iron. Prof. 
Whitney says : " This is, perhaps, the most important ore of 
iron." It is the ore mostly used in Wales, and in the 
Cleveland district of England ; it is also used largely at 
Johnstown, Pennsylvania; and the writer saw it iu use at 
Pittsburg, in November, I87S), the price for it in the raw 
rtate being $4.60 per ton, delivered. There are numerous 
places on the line of the Cincinnati Southern road where it 
wuld be cheaply mined ; at Coal Creek there is a large 
qnantity, and at Careyville it occurs in larger plates and 
wlls than at any other point yet noticed. It occurs in 
wlls and in horizontal plates in a shale matrix. It can be 
*»sily and cheaply mined. Four analyses of it from 
England and Pennsylvania are as follows: 

Metallic Iron 32.35 30.59 28.94 32.10 

Carbonic Acid 30.44 24.05 22.85 20,32 

Phosphorus 296 traoe .744 0.64 

By roasting the carbonic acid is drireB ftS^ jtist as in 
••liniiDg limestone, and the amount of metallic iron mmrly 
wnbled. These ores will compare favowbl* irilh the 
•wiliferous red hematite in amount of pI)(K\V< ' Hex- 

SUb in hia Metallargy of Iron pub^UlUii' "■* "■ 
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several lots from Peunsylvania which do not show snj 
phosphorus. It may be many years before tbisore willba 1 
need in view of onr enormous deposits of other varietia; 
hxzt its day will come, and as it exists it is one of the feoton 
which add to the mineral resources of the State. 



IV— WESTEKN IKON REGION. 

p 

The fourth belt of iron ores of Tennessee runs in i , 

north and south course across tlie State west of Naahville. y 

It includes the counties of Stewart, Montgomery, Hooatoo , 

Hum[)hreys, Diokraon, Perry, Hickman, Lewis, Wayne an! ^ 

Lawrence on the east side of Tennessee river, and Beotoi „ 

and Decatur on tbe west side. This region covers an iifl ^ 

of over five thousand square miles. It is bounded on ih -^ 

east by the great Middle Tennessee basin, the rich bloa ^ 

grass lauds ; and on the west by the cretaceous formation e ^ 

West Tennessee, the area of sands, clays and marls, whid r 

forms the great cotton belt. Its topography is varied, bei 1^1 j 

slightly rolling plateau traversed by numerous streami ^ 

which cut down through the strata, having an average ele ^ 
vation of about one thousand feet above the sea level; 

three hundred feet above the blue-grass basin on the east ^ 

and of three hundred above the plains of the western slopt . 

Geologically this area belongs to the Lower CarbonifenWI - 
Period, and is the lower stratum of the great West-Ken 

tucky and Indiana coal field; its coal, if ever existiol y 

having been eroded, while that of those States has been pte ^ 

served. The mountain limestone member of the Lote . 

Carboniferous series has almost entirely washed away frw - 
this plateau, leaving only the siliceous group of that fom* 
tion. This occurs on all the ridges, and in connection iritl 
its upper decomposing part, has a depth of two hundred* 



[95] 

tree hundred feet. But little true limestone occurs on this 
.ateau, and it is only found where the streams cut down to 
In this way the meniscus limestone of the Niagara 
iriod of the Upper Silurian age ia exposed on Beaver 
am Creek, about four hundred feet below the general 
vel of the plateau. From this exposure the Etna furnace 
Jtained its stone for flux. Duck river not only cuts 
irough all the upper formations, but also through this 
mestone and into the Nashville (or Cincinnati) formation, 
hich makes the floor of the great central basin. All along 
le eastern or western aides of this plateau extends a narrow 
rip of the Devonian black shale and limestones of the 
'pper Silurian age. These strata lie almost horizontal, 
ith perhaps a slight dip to the west on the eastern side of 
le plateau. On the east side of the great central basin is 
jain found a narrow strip of the Devonian shale and an 
regular plateau belt of the Lower Carboniferous siliceous 
roap; here, however, capped with the mountain limestone 
hich is in its turn covered with the true carboniferous 
tata of the Cumberland Mountains, containing al! the coal 
sams left of what was once an immense area of mineral 
aid, the portion of a vast inland sea stretching from the 
«cky Mountains to the Blue Ridge, a region once of 
lasaive vegetation growing in rank luxuriance in a world 
le air of which was heavily charged wit.h carl^onic acid 
IB. Could the coal seams have been preserved to us, 
Tea on the area now covered with the Lower Carbonifer- 
Hs strata, the mineral wealth of Tennessee would have 
&en almost beyond computation. The coal is gone, but we 
Ive in its stead vast beds of iron ore, which must draw to 

the fuel supply of other sections or travel to meet the 
leans of its conversion into the most useful iron products. 

On the eastern side of the central basin the counties of 
?'bite, Overton, Van Buren and Warren also contain beds 
F ore of considerable extent. 

The iron ores of all the counties named belong, with a 
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single exo^ptloii, to thd variety coinnmiily chilled brown 
hematite, and are olicmically liydrous sesqiii-oxides of mm, 
These ores, in technical mineralogy, are divided into tbcM 
grades, the elii^sificntioii dJpL'ndiag on the amrmni of flMfer 
they contain; these areTurgite, containing four to five And 
ahalf per cent, of water ; Gothito, containing nine and 
half to twelve percent, of water; and Limonite, coutauiilg 
from thirt<ien to fifteen per cent, of water. The yfljioaB 
forms ill which these ores occur ia the counties namj^Sl 
as follows : 

1. Put ore — lioUow concretions, stalactitic, butr^^^ 
and velvety on the interior snrfuoe. From crust to iattnoi 
are various layers with different shades of brown, haying ■ 
varied crystal izatiou. A very valuable ore. 

2. Pipe ore, which, resembles reeds agglutinated j, icet- 
colored, and very highly prized by furnace-men. 

3. Black Jack ore — a compact black or bluish on^rioh, 
but more refractory in the furnace than the two first men- 
tioned . 

4. Honeycomb, filled with small cavities, coiitainiag fine 
8iliceouH matter; easily smelted. 

5. Brown-elay ironstone, having contorted lamiute, like* 
mass of adhering and closely compressed shells, 
tionary and sparry. 

6. Shot ore — small angular masses, never mueh used 
alone — usually obtained from screening other varieties. 

7. Bog ore — rough, pock-marked, porous, sjKjngy ud 
siliceous. Never used to any extent, though abuad^ in 
places. 

S. Yellow ochre — soft, crumbly, dull and earthy. 

Most of the beds of ore in this belt, taken as a irhol^ 
may be classed as Limouit«, though large bodies of Gptlut^ 
exist. Turgite is chiefly found in layers or as the i 
linings of hollow concretions. Streaks and specimens of red 
ore are found in many beds of limonite, being a vecy pure 
variety of turgite, nearly anhydrous; and wherever n 
found it adds greatly to the quantity and quaJity of tht 
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eta] which may be produced. Tiirgite can easily be dis- 
iguished by the fact that on cutting with a knife its atreak 
red, while that of Gothite is brownish yellow, and Lim- 
lite yellowiab brown. 

Could one be elevated so as to have in view the whole of 
:u-t of Tenuessee, he would see no siioh radiuitniiis as 
eseut themselves in the eaetern part, of the Stale, but 
Lching norih into Kentucky, and south iutu Alabama, 
■aid be seen an elevated plateau country, covert d fur the 
^st part with forest trees, though showing some cultivated 
sas, and here and there a town. In sight lo the east and 
knudiug the plateau on that side would lie the depressed 
id fertile Central Basin, holding the capital and many 
i, while, lo the west, would lie across the Slate, and 
lundiug the elevated area in that dirt'ciion, tlie Larrow 
Mken valley of the Tennessee river. 
It would be seen, furthermore, that this plateuu country 
not a little cut and dissected by the valleys of rivers and 
■eks. Duck river runs through it in a ^erpeiitiue courae, 
ith gleaming brightness, from east to west. The Ctiuiber- 
ud river, with its valley, cuts it completely, if we iiiclude 
s Kentucky exteusioD. Buffalo river and valley lie wholly 
Itbin it. Besides these, very many creeks with narrow 
klleya carve its edges and fringe it with multitudes of 
idges and spurs. This cutting has in some parts of the 
tea resulted in the formation of rolling lands, esjweially 
bng the larger streams. There is presented, along the 
bmberland river, for example, at interval, a border of 
ich land several miles wide. 
The rocks underlying the plateau region are limestone, 
more or less charged with flint masses, (chert) aud fine 
siliceous and clayey impurities. They belong to the two 
lower divisions of the Carboniferous system, wliich are 
known to geologists as the Siliceous Group and the Lith- 
oetrotion bed, which are described and known sis the Barren 
Group, and the Coral or St. Louis Limestone. The whole 
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country has been undergoing a leaching procesa for sgss. 
The purer limestone matter baa been dissolved and earned 
away, wbile tbe eliert, siiieeoua material and clay havebeea. 
left behind. The rocka now are generally covered with i 
very considerable depth of such re.sidual debris. 

The Iron Belt may be considered as coinciding, foitfafti 
most part, with this area. To it, however, must be added 
certain hilly tracts on the west aide of the TennesBeelBi 
Decatur and Benton. Over this whole region more or lei 
ore occurs. But only at certain centers is it found in Bi 
cient quantity to be made available. These centers preaeaj 
accumulations of ore, and are for that reason call« 
"banks." The ore, like that occurring for the most parf 
in the Eastern Iron Belt, is LimonitCj sometimes called, I 
have said, Brnwn Hematite. The banks, too, thoagti 
the kind and the poHilion of the rocks, the topography o 
the country and othur cireura stances, make some differsno^ 
resemble those of the Eastern Belt. They have generaUiii 
a high position, being located, with few exceptions, on ^ 
a of the plateau ridges. To appreciate AeS 

ological relations, it must be borne in mind tbattfaeai 
ridges are capped with the leaehed remains, the debris, « 
the rocka of the Silicious Group, these remains, conaistil^ 
of angular fragments of half-decomposed, and l^fllt 
bleached, chert and sandstones imbedded in clay, witlnt 
is sometimes sand. To this is very frequently added y 
■worn gravel. The Led of debris is from a few feet t 
hundred feet in depth, and in it as a matrix the iron ore li% 
at the centers mentioned, accumulated and formed tb* 
banks. It may be added that some localities do not aboiDIt 
n chert ; a few afford ore in red clay alone. 

The banks vary greatly in the richness of ores and inlJ 
extent. Some of them cover whole square miles, wUli 
others occupy only an acre or two. Oftentimes the oni 
intermixed with hard cemented cherty masses, and vil^ 
but a poor return from tbe furnace. Again it is comparir 
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tvely free from imfiurities, yields, wlien worked, from forty 
9 fifty-five per cent. The lumps, aa taken from the bells, 
e of various sizes, from a few inches to many yards in thiek- 
.nd in all possible shapes. 



STEWART COUNTY. 



' Fifty-one years ago the first pig iron was made in Stewart 
pTinty, and fifty years have paesed since AVoods, Yeatman 
i Co, shipped their first cargo of pig iron to Pittsburg, the 
hiality of which was pronounced to be unsurpassed, and in 
bter years, when rolled into boiler-plate, no iron was more 
Ibught for, and none bail a higher reputation, and though 
BOUGands of boilers uaed on the Missisaippi were made 
a this iron none were ever known to have exploded. In 
^54, there were foiirleen furnaces and one rolling-mill 
i operation. Yet this county has vast quantities of excel- 
'., and its transportation facilities are not surpassed, 
■ equalled, by any like area in the United States. In short, 
B resources for the manufacture of charcoal iron are not 
scelled by any regiou, aud its advantages for the mauu- 
letute of coke iron are equalled by hut few. At the same 
me, connected with the manufacture of these irons, is the 
lieapest of transportation on the waters of two large 
KfrerB, which can be navigated when the sand-bars almost 
pm the Ohio miles belcw Pittsburg; and in addition a 
(eat trunk line railroad skirts her southern border. 
t The furnaces in operation in this county in 1873 were : 
. and Ready, Dover, Bear Spring, Clark and La 
Range. Of these Bear Spring and Clark are now running, 
td LaGrangc was stopped only a short time since for 
femporary repairs. 

I The Rough and Ready is located on the north bank of 
|te Cumberland river, near the line of Montgomery county. 
Rie property with which it is connected is a large and 
lable tract of land of about 8,000 acres. The deposits 
F limestoue on the north bank of the Cumberland, cover 
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an area of about twenfy-five or thirty square niiled in Tea- 
nessfie, extenfliitg into Trigg eoniity, Kentuebv, and ronniig 
to the Ohio river in Critteudeu county. Everv variety rf 
limonite is found here; pipe, pot ore, black jack, etc 
are found in all directions from the furnace for five o 
miles around, and in some of these banks the ore Is mil 
with a cryatalized, almost transparent, maasive gypeiuo.. 
This is part of the iron field which furnishes the celebrated 
Tennessee Boiler Iron. The Kentucky line is eight or ten 
miles north of Rough and Ready Furnace. The banks 
around this furnace and those about old Bellwood, are the 
only ones of value found on (he north side of the CIlmbe^ 
land in Tennessee. 

The two largest iron proprietors in Stewart county U 
first, the Cumberland Iron Works Co.'s pro]Jerty, fonnaJ^ 
owned by Woods, Yeat man it Co., but now owned by a. 
company of which Capt. J. P. Drouillard is President, ani 
Maj. Jo. Vaulx, Vice President; second, the LaGrangft 
property, LaGrange and Clark furnaces, owned by the I*-; 
Grange Irom Company. 

These two companies owu one hundred thoasand B' 
which connect and ruu together for twelve miles ontf 
crest of the Tennessee ridge, which is the water shedln 
tween Tennessee and Cumberland rivers. 

The Cumberland Iron Works property coataina e 
thousand acres of land, and is the best charcoal iron prop^ 
erty in the United States — perhaps unsurpassed in ti» 
world. It has thirty thousand acres of original growth o( 
timber now standing, while the second growth coming M 
covers twenty thousand acres, six thousand acres i*f vHoA 
are in good condition for making charcoal. This proper^ 
lies on both sides of the Cumberland river, and baa a front 
on either side of five (5) miles. Five streamsj fed byin- 
numerable springs, flow through this imn; 
enter the Cumberland river from the north s 
The ores on the north side of the river and adjaoenl 1 
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(ellwood Ftirnace, are in two bigh ridges lying beetwen 
:t)Sfl and Cub creelcs, — and these ridges are covered with 
3 rich soil, the growth of which is walnut, poplar, sugar 
ie, hickory, beech, oa,k, etc. This ore, as analysed by 
:of, J, Blodgett Briton, of Philadelphia, shows : 
Ore from Cumberlaod Iron Works, 

Pure metallic iiaa fi7.S4 

Oxygen with the iron 24.37 

"Water 11.96 

Insoluble ailiceoua matter 3.58 

Soluble silica 78 

Sulphur ^ none. 

Ph=.ph.ricaold {g^fe'™''S} " 

Alumina. 13 

I limev 05 

Magnesia „„ .03 

Manganese, undetermined matter, and loss 71 

100.00 

I There are other large deposits of iron ore on the north 

ide, but as they have not been needed at all, they have not 

(en developed. "^ 

I The ores on the south side of the river are in almost 

Jry hill, ridge and ravine within n circle of ten miles in 

Bameter, the principal deposit of which, however, is in the 

I high ridges, already raentioned. These ridges begin 

Ithin a half mile of the Cumberland, and run parallel 

S with the other to Long Creek, five miles distant. These 

^e, as analysed by Prof. Eritton, produced : 

Ore from Cumberland Iron Works. 

I Pure metallic iron 59.21 

' Oxygen with the iron 24.88 

' Water 11.06 

I Insoluble matter, white sand 3.21 

, Soluble silica 13 

Sulphur _none 

I Pho,ph.io.oid {S^/e'';™';^} as 

i Alumina 39 
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Lime 17 

Magnesia 06 

Manganese and loss 42 

Analyses of one specimen taken from a bank oeu 
Bear Spring Furnace, which is situated on this property,, 
has been made by Prof. Burton, of East Tennessee Uni- 
versity : 

Pipe Ore. 

Water 10.94 

Silica 4.77 

Lime 59.98 

Oxygen combined 25.70 

Sulphur 0.11 

Phosphorus 0.40 

These are the ores that have been smelted at Dover, 
Bear Spring and Bellwood Furnaces by Woods, Yeatman 
& Co., and their predecessors, from 1829 to this day, and 
which established the superiority of Tennessee iron. 

And although these deposits have been drawn upon to 
supply ore to from two to five furnaces for nearly half a 
century, it is nevertheless true that the ores of this prop- 
erty are not yet developed — the bottom has never been 
reached, the extent of the deposit is not known, and what 
has been done in fifty-two years only goes to show that 
the ores of this property are practically inexhaustible. 

Thirty thousand (30,000) acres of this estate are suitabk 
for cultivation, and will produce profitably tobacco, wheat, 
corn, oats, barley, potatoes, blue grass, herds grass, apples, 
peaches, grapes, etc. ; and fully fifteen thousand acres are No. 
1 land ; river bottom five thousand acres ; creek bottom 
five thousand acres ; rich hills not too steep for cultivation 
five thousand acres, upon which are now standing poplar, 
beech, hickory, oak, sugar tree dogwood, and grape vines 
in abundance. 

There are four furnace sites on this property, Dover, 
Bear Spring, Bellwood and Randolph, all of which have 
been improved and are so located that timber, iron ore,. 



irming land, fire-clay, limestoDe and water are convenient 
nd abiiDdant to all. Stone coal of excellent quaiity for 
iking is within one hundred mile^ by rail. 
The only furnace of the Cumberland Iron Works now in 
ilaat is Bear Spring. It is located near the Cumberland 
.ver on the south side. The stack is thirty-seven feet 
igh, built of limestone, thirty-eight feet square at the base 
id tweuty-five feet square at the top. The hearth is six 
5t four inches high, and twenty-eiglit inches from the 
ittom of the hearth to center of the tuyeres, it is forty- 
nr inches in diameter at bottom and fifty-two inches at 
ip; the boshes taper from fifty-two inches at top of hearth 

an extreme width of ten feet six inches, with a vertical 
light of four feet one inch. The height from top of boahea to 
Ip of throat is twenty-six feet seven inches; for eight feet 
lOve the boshes the wall ia drawn in only three inches, 
laking at that point a diameter of ten feet ; the throat is 
lur feet sis inches in diameter, and gas \s taken out to the 
lilers jaat above the charge by a flue thirty-two inches 
ide and thirty inches high, arched at the top. This 
irnace is cold blast and, blown by an Arnslie & Cochran 
Drizontal engine, ateam cylinder 30x72 inches ; three air 
'linders, with steam cylinder connected by gearing, each 
Js54 inches; three steam boilers thirty six inches in 
ameter by thirty-eight feet long, with steam pressure at 
iventy pou(ids, the blast pressure at cylinders is estimated 

three and » half pounds ; air is drawn into the furnace 
rough one three and a half inch tuyere; blast cylinder 
IS seven strokes to ^ix of steam. The produ't of this 
irnace is fourteen and three- fourth tons per day, and has 
ached seventeen tons, with a consumption of one hundred 
id fifty bushels of coal to the ton. Leaving eut strictly 
See salaries the iron made at Bear Spring costs as follows : 

2 tons of ore S2.00 $ 4.00 

150 bushels of charcoal 7eentB. _ 10.50 

LimeatoDe 50 

Latwr 2.4" 
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The unusually large yield of this furnace is attributed by 
Oapt. Drouillard to the richness of the ore; others say that 
the ore is the sirne used by the furnace for years past, that 
the larger yield is caused by the greater volume of blast, 
a third cylinder having been added, and to better manage- 
ment under the new owners. 

LAGRANE FURNACE COMPANY. 

In 1880 a new stack was built at LaGrange. It \% 
modeled after one of the furnaces at Carondelet. It is built 
on columns, with mantel, and is without iron casing or 
shield, and also may be said not to have any in wall, strictly 
so-called, as there is not any sand backing, the fire bricks 
coming directly to the outside, and the stack braced with 
iron bauds. This stack was first built with open front and 
throat four and half feet diameter, and had near seven feet 
of height of little workable value. It was run seven weeks 
and then stopped for repairs, when the furnace was chaogeil 
to its present shape. The stack is now fifty feet high, outside 
wall straight, all of nine-inch fire brick, which are eighteen 
inches thick at the top of the boshes, and is braced with 
heavy iron bands every fifteen inches. The body of the 
stack rests on a niantel which is supported by iron pillars 
nine feet high and eight inches in diameter. The brick 
thickness of the crucible is twenty-seven inches, of the 
stack twenty- two and a half inches. Inside the crucible is 
fifty four inches in diameter, and from bottom to center of 
tuyeres the height is forty five inches. The boshes com- 
mence just above tuyeres and widen to nine and a half feet 
in a heiglit of ten feet six inches, and thence narrows to 
a throat of forty inches. The furnace is worked with closed 
front, the blast driven through three inch tuyeres with four 
pounds pressure. The usual burden used has been : Ore one 
thousand four hundred pounds, limestone two hundred and 
eighty pounds, coal thirty bushels; forty-three charges, and 
twenty- two tons of pig iron are made per day. It has 
made as high as twenty seven. The estimated consunaption 
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M charcoal to the too of iron is one hundred and twenty- 
hree linahels, while, aa formerly lined, it (with open front) 
tanged from one hundred and fifty to two hundred, and the 
rarnace worked very irregularly. The blast is heated to 
[bout eight hundred degrees. The furnace stopped for want 
M stock during the heavy winter weather, and we have no 
ate data of its ojjeratioua. The work done is considereH extra- 
Icrdinary by iron men. The aliape it in seen is directly op- 
bosite that of Bear Spring Furnace. We have no data 
of the [|uality of the pig made. 

Clark furnace is thirty-eight feet high, and built of 
stone with fire-brick hearth. Height of hearth fifty-eight 
k^ches; diametev, at bottom forty-eight inches, at top fifty- 
BTir inches, at which point the blast comes in and the slope 
n the boahea commences; height of boshes nine feet eight 
pohes, diameter nine feet four inches, diameter of throat 
pirty-five inches, from top of boshes to throat tiventy-three 
bet six inches. This furnace is blown by a Hemphill & 
Kclntoah vertieal enii;ine, steam cylinder 30x48, air cylin- 
HT 48x72 inches: Player pot blast, blast heated nine hun- 
ped to one thousand degrees and blown in through three 
Irinch tuyeres at a pressure of four pounds. The yield is ■ 
Bghteen tons of pig per day. Charcoal costs six cents a 
Blshel, and the ore aver.igew $2.13 per (on at the furnace; 
Mo and oue-fifth toua of ore are used to make a Inn of pig 
End about one hundred and forty bnaheU of charcoal are 
nnsumed for the same. 

\ MOSTGOMBBY COUNTY. 

I In Montgomery county some extraordinary iieds are 
Bund. The one known as Steele's Bank, lying on Yellow 
peek, and one mile from Sailor's Rest Station, on the Mem- 
nis Division of the Louisville, Nashville & Great Southern 
uilroad, deserves special mention. This bed lias been pen- 
Kated to the depth of tweoty-three feet without reaching 
Be bottom of the ore. The ore lies in horizontal strata, 
Khteen inches in thickness, and the strata are separated 
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from eacli other by a half iiioh of red elay, and this thb 
layer of clay constitutes the whole amount of dead matter. 
Captain Graoey, who has had charge of the workings oftbe 
banks, raised 1,500 tons, a fair sample of which, upon snal- 
ysis, yielded fifty-seven and a half per cent, of pure metsl- 
lic irnn. The ore is entirely free of tlint. Mr. Oltawotb, 
of Pittsburgh, expresses the opinion that the ore found it 
this place is the best that has come under his observBtion, 
with the exception of the pipe ore used in the manuraatuie 
of the boiler Sligo iron. Less than two tons of ore are re- 
quired to make one ton of iron, and it needs no oaloining be- 
fore being used in the furnace. The limits of this bankhsve 
not been reached on any side, and from present iudioatioilft 
the thick bed extends iu every direction for miles, forthv 
same character of ore is found cropping out on the propw 
ty adjoining. In working the bank, a shaft eighty-five feet 
deep WHS sunk on a hill, and in the valley below, another 
thirty feet deep, both striking the solid stratum of ore.. 
Hitherto the ore was thought to be confined to the hills. It 
is liiuonite or brown hematite, aad is believed to be pradi- 
cally inexhaustil>le. 

Ten miles south of Clarksville, the banks are very rich. 
There arc many finger like spurs projecting out from the 
general level of the country. These spurs have extensire 
deposits of ore, but occasionally a " dirt horse" ia encoun- 
tered which continues for several feet, Surface ore is not 
always the best sign, as it may indicate an erosion of Ae 
upper surface and a degradation of the ores into fine piuti- 
eles, which are swept away by heavy rains in a great msaS* 
ure, nr left exposed upon the surface. 

The main deposit at the old Vernon furnace lies sonijtt:^ 
the furnace stack. That north is rather siliceous. Aho^ 
six hundred and forty acres are filled with large depoutsfif' 
limonite. At one placn is a face of ore thirty-eight feet 
high. About three fourths of this bank is fine ore ; that Is 
to tay, the lumps will average about an inch in diameter, 
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,ough they are often seven or eight feet through. When 
B clay is chalky in appearance, with slight stains of red, 
oh ore is apt to be founii underneath. The white appear- 
eof the ciay may be due to the separation of the oxide 
iron by percolation. The ore is so abundant that one 
Old often raises three tons a day. One mile east of the 
■nace is found a bluish ore which is less refractory than 
) "black jack" ore found immediately around the fur- 
36. This blue ore requires for smeltiug thirty-five bush- 
! of coal less per ton of pig iron. 

The ore beds around old Vernon furnace were worked for 
irty-five years, and new exposures are constantly made, 
le facilities for transportation are excellent. The Cum- 
rland river and the Memphis branch of the Loiiiaville, 
ashville & Great Southern Railroad being within three 
lies of the banks. 

Another very extensive bed of ore is Bryan's bank, which 
1 the north bank of Cumberland river, twelve miles 
(low Clarksville, opposite Palmyra, which is a station on 
a railroad. This ore is mainly pipe, with some honey- 
mb. It has been dug to the depth of eighty-five feet 
thout exhaustion. At this depth the water level was 
tched and the diggings extended laterally. The deposit 
tends iu an irregular line, running northeast and south- 
3St and comes to within three feet of the suriace. It in- 
eaaes ia eompaotness with the depth. The elevation of 
e hill above the water level of the river at low water is- 
nety feet. This hill is bisected by a little stream that en- 
ra the Cumberland. On the northeast side of this stream 
peral pits {have been sunk and the same quality of ore 
tmd, showing a. width of quite four hundred yards. It ' 

across the river and re-appears on the southern side. 
)T making a tough iron no ore ye^ found in the State is 
jerior to this. It is also much richer ihau is usual with 
aonite, yielding from the fiiroaee 49.61 per cent, without 
K roasting. In other words, a ton of pig was made from very 
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littJe over two tons of raw ore. It is very iinifnrm in qual- 
ity and the depositis singularly free from pot or blackjack 
ore. The jwrosity of tbe ore makes it easy to smelt, and 
it 19 a iavorite with all furnace men who have tried it. 
Much of it haa been shipped to Pittsburg, and it has in 
every case given satisfaction. i 

In 1854 there were seven furnaces in this county making 
over 7,000 tons of pig iron annually . In 1873 there was ooe 
makiug nineteen hundred tons, the Mt. Vernon. Now there 
13 not a single one in running order. 

HU.MPHEEY'8 CotlNTY. 

This county has a number of beds of iron ore but no fur- 
naces havejbeen erected therein. In 1854 there wosafoigs 
in the county which made in that year about one huniJnd 
tons of bar iron, The Northwestern Railroad runs through 
the center of the county and the Tennessee river flows along 
its western border, thus giving good transportation facilities. 

DICK80N COUNTY 

Haa numerous rich ore beds and to it belongs tbe honor of 
having had erected within its borders the first iron furnaos- 
built in Tennesaee. There are two furnace properties i^ 
note in this county, one of which is now out of blast. 

Cumberland Furnace is located on the west side of ! 
ton's creek valley in Dickson county about ten miles fipoW 
the Cumberland river. It is a very old furnace and tuft 
been run more regularly and profitably than any othei 19 
Tennessee. The stack is of limestone thirty feel square Bt 
the base, thirty- five feet high and twenty-four feet equaw 
at the top. The hearth is sis feet high, twenty-six idcIhi 
diameter at bottom and thirty at the top, the tnyei 
come in thirty inches from the bottom; the bosh is £w 
fcph high and ten and a half feet diameter, from tlieiMf' 
Lo lup [lie in-wall is a regulur slope to a month tvresltlg'j. 
eight inches in diameter. This is a perfect type of ill 
old style charcoal furiJaee. The hearth is built of sand' 
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tone from Caceyville, Illinois, anri tbe ia-wall of Scitito 
ipe briek, the latter lias been in three years. The furnace 
( run with hot blast. It has two cylinder hollers forty feet 
ing by forty iuches in diameter, steam cylinder seventeen 
iches diameter, five feet stroke ; blast cylinders forty inches 
iameter, four and a half feet stroke. The estimated pres- 
ire is four pounds piseing into the furnace through one 
>ur inch tuyer. The usual charge is twenty-six bushels 
f coal, nine hundi^;d and fifty pounds of ore, and one hun- 
red jiounds of limestone. About thirty-four charges are 
lade in twenty-fonr hours. The make is twelve tons of 
To. 1, 2 and 3 foundry iron, Capt. Drouillard states that 
'hen the present blast is outheintearls to re-model the inwall 
f this furnace to a shape similar to thatof Bear Spring. He 
elieves that toward the last of a blast as the boshes cut down 
teeper the yield is greater, but quality is not so good. 

:^und this furnpco twenty-six men are employed, and in ail 
be operations on the property, a part of which isrionducting 
i large farm, there are two hundred and forty persona em- 
loyed, and the wages paid amount to over |50,000 annually. 
!he entire property consists of 16,000 acres, about 2,000 of 
rhich are in cultivation. It is a well managed concern, and 
ne of the few furnaces that did not stop during the panic, 
fith admirable will Capt Drouillard held on, many prdph- 
ried failure, but he continued making iron and in the end 
iaped a reward worthy of his energy, perseverance and 
ood management. 

The consumjition of coal to the ton of iron is said to be 
ne hundred and forty-four and a half bushels ; its cost is 
ifBcult to reach, but it certainly is not over six cents per 
lOshels, and the ore cost is notoverSp2.00per ton. Hauling 
D the river costs $2.2.5 per ton — half taken in trade at 
he store. Hands must sign a contract to stay from com- 
lent until Christmas. 

The ore is dug from the north side of Barton's creek, 
rom a Hue of hills running westward from the furnace for 
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BIX miles, The first bank is on a ridge facing south, hull t 
mile went of the furnace. It has been worked for seventy- 
eigbt years, but exhibits no sign of exhaiistioa. The pdt 
ore is found iu this bank mainly. The iDtemal surfa(>eaf 
the pots is sometimes splendidly beautifulin its irridesceace. 
Tha mining has been done io this bank to the depth ofaitj- 
feet. The ore is overlaid by agglutinated chert and orange* 
sand. The stripping varies from two to fifteeu feet, and <hk' 
man is able with ease to raise two tons per day. A few 
of the lumps of ore are very large, weighing sometisiei 
from fifty to sixty tons. The large blocks are nsually mu- 
sive and not hollow concretions, and the valne of the oreii 
eometimes, but not often, impaired by the predomiuanceof 
silicious matter in the form of chert. The matrix is a day 
varying in color from a cream to a deep red. The ore 
lies in sinuous lines or veins, thinning down to a mere thread, 
or swelling out into great lentiform masses, fifteen or twen- 
ty feet thick. These lines or veins are groups of blocks sqi- 
arated by thin seamsiof clay. 

A quarter of a mile farther west ia the McCurdy haakf 
which has been worked by the present owner about d^ 
yearB. The ore found here is heavier and purer, A d?^ 
red clay constitutes the matrix, with striated veins of wUI* 
clay. The excavations are not as numerous as at the Bdt 
bank. The mining, however, has been carried to the deptit 
of fifty ieet. At that depth a bed of solid ore forma tht 
bottom. Few pots are found here. The ore is more ooab 
pact. After being roasted it yields fifty-five per cent. £mp 
the furnace. 

"West of this three hundred yards, is the Drake basfc) 
which displays more solid ore than either of ihe others meo- 
tloned. The ore in this bank lies at a lower level aud oo 
curs in great ledges, which crop out above ground in rav- 
ines and depressions. It resembles blocks of biiuminoM 
coal. It is very black and has a rich greasy and glossy ap* 
pearance. An analysis of a specimen from this bank gives 
the following result ; 
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Ore from Cumberland Furnace. 

Water : 10.13 

Silica 5,21 

Iron 58.68 

Oxygen combined 25.14 

Bulphur O.OT 

Phoepborue 0.84 

I This specimen also contains manganese, and would proh- 
|bly make spiegeleiseo. The matrix is red, white aiid yel- 
V clays. Specimens of needle ore are met with in this 
nk. The exoavation lias gone below the surface twenty- 
■ve feet. This bank is not in the main ridge, but in a spur 
ii&t runs out from it in a southerly directio:i. 
[ Still farther west are the Burton bank, Yellow bank. Dry 
follow bank, and many others, which will compare favor- 
fcly with those s.Jready mentioned. The only objection to 
liem is their distance from the furnace. The practice is to 
rork the banks during the dry weather of summer, under- 
kiuliig and leaving the stripping overhead. "When the en- 
hance has been extended as far as is deemed safe for the 
I, the bank is left until a wet season causes the over- 
inging clay to fall in. This is then removed and the mia- 
5 cDDtinued as before. 
I This iron property is historical. Here the first ore waa 
mg and the first iron made west of the Cumberland Modd- 
This was done in 1797 by General Eobertson. In 
^10 Mr. Montgomery Beil came in possession, and here 
peie made the cannon balls used by Gen. Jackson in the 
fattle of New Orleans. 

• About one-half of the lands belonging to the property 
J be cultivated with profit. The valley of Barton's creek 
J in some respects, a beautiful one. The bordering iine of 
His is more subdued than in other parts of the country, 
^d the landscape is diversified with pleasing alternations of i 
Bill and valley. Heavy timber, consisting of oaks prinoi- j 
[iilly, cover the tops and .-ilopea of the ridges. Some hick- 
1 and poplar {lyriodendvon tuUpifera) are found i 
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the valleys and on the northern slopes of the hills, and 
few chestnuts upon the higher ridges. The timber on some 
of the lands has been cut off twice for making charcoal. 
About 7,000 acres are now covered with a second growth, 
nearly all of which will yield thirty cords per acre. The 
quantity and excellency of the ore, the abundance of timber^ 
the number of perennial streams that enliven the valleys 
and furnish excellent water powers, the healthfulnessof the 
situation, and the number and convenience of the buildings, 
all conspire to make this as near a perpetual iron property 
as any in the State. For three quarters of a century iroa 
has been manufactured here, and there is no reason for be- 
lieving that it will not be made on the same spot a century 
hence. 

stone's bank. 

Three miles and a half south of Bon Aqua Station, on the 
Northwestern Railroad, this bank is found. Geologically, 
like all others in the Western iron belt, it occurs in thelith- 
ostrotion bed of the lower carboniferous. The fossil coral 
is everywhere abundant, as well as large beds of chert. The 
ore lies imbedded in a matrix of clay, much like those al- 
ready mentioned. It is found in great abundance. It was 
once worked in a bloomary and made excellent bar iron. 
Other banks occur near abandoned furnaces, but will be of 
but little value until the timber reproduces itself. 

WORLEY FURNACE. 

This furnace is located a few miles from the Northwestern 
Railroad, near Bon Aqua Station. It was operated for six 
months preceding June 1, 1880, by Warner Brothers, and 
made about 1,250 tons of hot blast pig iron with coke as 
fuel. The ore used at the furnace was all from the PayD^ 
bank, is easily mined and cost §2.00 per ton delivered. 



[113] 

HICKMAN COUKTY. 

The ^tna iron property, located by the Hillmans, con- 
fessedly makers of the best iron ever made in the United 
States, and purchased after long experience in the business, 
may be said to be the centre of the Western Iron Belt. Ly- 
ing remote fro'ra rail and river, its thirty- five or forty thous- 
and acres of coaling and iron lands, as well as the other iron 
lands of Hickman, have attracted but little general atten- 
tion. It is, however, a remarkable fact that, although fifty 
miles from the nearest railroad at Nashville before the war 
and almost as far from steam transportation on the river, 
^tna furnace made iron which brought, by reason of its 
superior quality, three dollars more a ton than any other 
iron in the market. The county of Hickman is divided by 
Duck river into two nearly equal portions. JEtna lies in 
the southern portion, touching the river at one corner, run- 
ning within a mile and a half of the river a. Gentreville 
and into Lewis countv on the south. It seems to be a water 
shed for a number of streams which run to all points from 
.£tna as a centre, northeast and thence around in a segment 
of a circle to the northward, from Swan creek, flowing near- 
ly north around to Cane creek which flows a litrle west by 
north. Within this arc are found, centreing on the iEtna lands 
the head waters of Swan creek, or tributaries of Swan creek, 
the head waters- of Beaver Dam creek and Sulphur Fork 
and Cane creek. It is thus supplied with water, drained 
and eroded in every direction except south. The import- 
ance of this fact will be readily appreciated by one who un- 
^©i*stands the subject. It ensures cheap mining and pro- 
duction of iron. A narrow gauge railway is now running 
*^oiaa Dickson^s Station on the Nashville, Chattanooga and 
^^* Louis Railroad about half way to and will soon be con- 
l ^^^ted to Centreville and thence on through the JEtna prop- 
» ^^^y> the money being already provided for the grading 
^d the Nashville and Chattanooga Company undertaking 
*'*ie rest. When transportation is secured this property must 
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attract the attention demanded by the quantity and qoalit 
of its ores. 

;The western iron belt occupies the western side of tl 
" rim " which borders the '^ basin " of Middle Tennessei 
Hickman is thus very nearly the central part of the belt an 
in the quality and quantity of its ores it is central^ doe 
both quantity and quality seem to culminate in this coantj 
If its selection by the Hillman's when they had the pick o 
the field is not sufficient testimony as to the quantity m 
quality of its ores, the investigator has only to have 
thorough analysis made as to the one and to examioe is 
himself as to the other, to see that any possible worloDf 
for a century will leave its owners still unconcerned al 
supplies of ore. The surface of Hickman rises into fc 
plane of an ancient plateau, elevated three hundred to &o 
hundred feet above the level of Duck river and about eigtt 
hundred feet above tide level. This ancient plane has beei 
deeply eroded until it presents a series of long ridges and of 
ridge-like plateaus, divided by long deep valleys. Tk* 
ridges and ridge-like plateaus all have their crests or sufr 
mits in nearly the same plane — that of the ancient phtfiil 
before the erosion. Their edges are steep, often overhaDf 
ing the valkys, almost j>erpeudicularly. These ridges «* 
again often laterally cut by notches of greater or I* 
depth, rarely to the level of the valleys, while the broa» 
plateaus have their edges cut by gorges with steep aw* 
running deeply into the plane and carrying on thepw** 
of erosion which created in other cases the narrower ridg* 
All this labor of nature has left the ores of these regw"" 
in the most favorable position for cheap and convenirf 
mining. The narrower ridges are also often cut byif 
notches into a succession of ridges, united at the base fri* 
lifty to a hundred and fifty feet, and sometimes more, abo^ 
the level of the vallevs. 

Geologically this region is composed of a heavy bed* 
loose material, made up of clay, decomposiiig flint, sand^ 
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mange sand — gravel and iron ore, the debris of the carbo- 
niferous limestone. This bed is from twenty-five to one 
iinndred feet in depth. Next below is a bed of blaish shale 
and limestone, abounding in flint, its upper part con- 
cealed in chert J limestone. This bed is from two hun- 
dred and fifty to three hundred feet deep and belongs to the 
carl>oniferous age. Below this comes the black slate or 
fiiiale of the Devonian period, varying in thickness from one 
to fi Aeen feet. The Niagara limestones come next about 

one Iinndred feet in thickness furnishing an excellent flux. 

Th^ Xashville or Hudson series lies next, exposed only on 

or Eaear Duck river. 

L-^ng between Duck and Buffialo rivers and somewhat in 
a long bend of Duck, which throws the head waters of 
manKy creeks upon the JEtna property, it has had full benefit 
of ^lae erosion as well as of water supply. As to the quan- 
tity^ and quality of its ores, they are accessible all over the 
banks of this property and will stand every test of analysis 
as ^Iiey have stood the test of the best markets. As to 
qu&ntity only an examination is needed to convince the most 
skeptical that no man need, with all the possible production 
of 3. century, begin at the end of that time to approach the 
8«l>ject of supply. The ores of this region are found in 
l^i^fes from twenty-tive to one hundred feet in depth, show- 
*^S themselves in the narrow steep ridges, in the notches, 
wfaioh divide these into a succession of ridges, on the steep 
*"!» ^des, on the summits, outcropping from one to six feet 
belo\^' the surface anil in boulders which have rolled to the 
foot; of the ridges during the process of erosion and lie along 
the va.lley edges. In tlie plateaus they are found cropping 
^^"^ On the steep edges, on the sides of the deep gorges 
^'^■'^^h cut into the }»lateaus on both sides and by digging in 
® ^HrfiMje of the plateaus. The examination of these banks 
^*^ *>^en made along on the crests of the ridges and pla^ 
^^^^^ by digging or examination of outcropping 
^des where great blufi-like masses appeax, V 
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and notches and by actual mining around old iEtna furnace. 
The result has been a determination beyond all question of 
the thorough value and reliability of these banks. Prof. 
Safford, State Geologist of Tennessee, who is distinguished 
for a moderation of statement which makes him generally 
fall short and never go beyond the mark, said of the&e banks: 
" We sometimes speak of an inexhaustible quantity; I do 
not altogether like the expression, but it is surely hard to 
conceive how and when, under the most favorable auspices, 
the ore of these banks is to be exhausted." Elsewhere he 
says it affords him great pleasure " to bear testimony unre- 
servedly to the great value of this superb iron property. 
There is no part of our West Tennessee and Kentucky iron 
belt equal to it either as to the quantity and quality of its 
ores, or as to the abundant supply of wood for charcoal." 

The largest of all the banks on this property lies in a 
long ridge which has been notched into the appearance of a 
suceesaion of ridges lying on Piney between that tribatary 
of Beaver Dam creek and Brushy creek, another tributary. 
These banks lie along over three miles of ridge about one 
mile wide, steeply overhanging Piney creek. The face of 
the hill shows all along bhiff-like masses of out-cropping 
ore, which is also found overlaid with a little clay and shot 
ore within a few inches of the surface on the summit. It 
varies in depth from twenty-Mvc to one hundred feet. When 
it was operated before and during the war, ^tna ftimaoe 
took ore from the banks at the northern end of this ridge. 
Although 20,000 tons of pig iron were made, the opening* 
have merely served to show what there is of excellent, eaaly 
workable and cheaply mined ores. The banks of this ridge 
are known as the Devore bank, the Miller banks, the Califo^ 
nia bank and by other names. The southernmost is the bank 
upon the southern of the sub-divisions of the main ridge, 
known as the Holbrook bank. The ores in this bank aie 
of a most excellent quality. While it has never been work- 
ed, its capacity has been thoroughly determined by exami- 
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Htation of tho sides of the steep hill where it crops out in 
^fclid bluffs for a depth of a hundred vertical feet and by 
HEggin^ into the summit, showing its occurrence everywhere, 
Bering at the very surface with a covering of a few inches of 
relay, gravel and shot ore. The ore ia largely a somewhat 
Haminated ore, spongy in appearance, very rich and easily 
Iworked with small amounts of compact and pot ore inter- 
K'flpersed. The amount of this ore is immense. Besides the 
kntcrop of a hundred feet on the face of the hill, digging 
Huis disclosed its presence all over the broad summit of the 
^Bdge and the outcrop appears also on' the opposite side, 
^Biowing the same face as on the Piney creek face of the 
^Bdge. Analysis No. 5, made by Prof. J, Blodgett Britton, 
^K Philadelphia, shows the superior character of the ore for 
^Beel making in the very small percentage of phosphorus. 
^Khe analysis is given elsewhere, numbered 5. This bank 
^Bds in a ridge which overhangs Piuey creek and can be 
^ftined at the lowest possible cost. It is only necessary to 
^Hy of this bank tbat it is superior to that at the northern 
^kd of the ridge and of the ores at the northern end, that 
^Blese ores furnished the old ^"Etna furnace, whose product com- 
^■Uinded $3,00 a ton more than those of any other iron be- 
^Blxe the war. This sujwrior price alone, perhaps, enabled 
^Bie proprietors to make iron here when the conditions of 
^pansportation were hauling to Duck river six miles and Sat 
^K>eting to the Tennessee, fifty miles. With better trans- 
^■Drtation there are here three elements of profit — estraor- 
^Knary quality, cheapness of |mining and production and 
^BQperior quality and price. 

^1 Across the valley of Piuey, about one mile distant, be- 
^^feen Piney and Swan creeks lies another bank of similai' 
^Karacter and large quantity, covering several acres, thought 
Hr^ Prof, Safford to have formed a part of the latter until 
^Kvided from it by the valley. Nearly south of this and 
^Hfio east of Piuey lies another bank of similar ore of sev- 
BM acres in extent and ' southeast cf this another, not sa 
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large but containing, according to Prof. Safford, large quan* 
titles of ore. 

Jenkins bank lies on the Jenkins branch of Swan creek, 
about six miles across a broad plateau and east from 
Holbrook bank. Along this plateau between Piney valley 
and Swan creek there are many outcrops of ore and 
excellent indications, but no niorough examination of this 
plateau has been made west of the ridge containing Jenkins 
bank. Here the ore crops out for more than a square 
mile on the surface and sides of a high and steep ridge, 
deeply indented with gorges. The ores of this bank are 
compact and not ore of a very fine quality. There are also 
many other banks on this property, and some detached from 
the main property, generally of similar quality and of thick- 
ness varying from ten to one hundred feet. Important 
banks are found on the west, south of Brushy creek fork 
and others east of Sulphur fork which are known to be ex- 
tensive and rich but these have not been subjected to the 
same close examination as those on Piney and Swan creeks 
and their tributaries. The following analyses of ores from 
the banks in the ridges near old ul^tna furnace on both sides 
of Piney and from Jenkins bank are subjoined. They are 
all by Prof. J. Blodgett Britton, of Philadelphia : 

No. 1. 

Pure metallic iron 46.49 

Insoluble silicious matter 18.36 

8ulpbur 00.00 

Phosphorus 371 

No. 2. 

Pure metallic iron 67.50 

Insoluble silicious matter 3.90 

Sulphur none. 

Phosphorus 201 

No. 3. 

Pure metallic iron 53.17 

Insoluble silicious matter 10.01 

Sulphur none. 

Phosphorus 136 
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H Pure metallio Iron 53.72 

I Insoluble ail i clous matter 3.73 

■ Sulphur none. 

■ Phosphorus 084 

I No. 5. 

H Pure metallic iron 59,86 

■ Insoluble Hi iieioua matter 3,35 

■ Sulphur noue. 

I PhoaphoruB 041 

H Numbers 4 and 5 are from deposits of over one hundred 
Hsres in extent of twenty-five to one hundred feet in depth, 
HBmber 5 being the Holbrook bank. The undetermined ele- 
Bnents in thei^e analyses arc oxygen witb iron, and water, 
^Hie first varying from twenty to twenty-eight per cent,, the 
Hkat from ten to fourteen. The ores of these banks are all 
^Bmonite or hydroua oxides and occur in tbe forms called 
K compact," " pot " and an open laminatedspongy oreinap- 
Rearance somewhat resembling honeycorabore. Shot ore — 
BSsintegratious of larger masses — is scattered all over tbe sur- 
^BCe in many places and found mixed with the ores. The 
Uxe is of^en capped by siJicious masses composed of pebbles, 
^Bvin and sand closely agglutinated. The orange sand of 
Khis formatinu is also a frequent accompaniment, overlying 
Khe ores or (Sometimes lying upon the same level or inter- 
^nterted. The abundant water, convenient limestone, the 
Bwie apneas with which the ore can be mined, the vast supply 
Bf timber, almost untouched, render this a most valuable 
Kruperty which is soon to be the centre of iron production 
Ma the Westeru Belt. 

THE WARNER lEON COMPANY. 

The Warner furnace, now building, lies on a tributary of 
Mill creek, within a mile and a half of a narrow gauge rail- 
way now in operation from Dickson's Station on the Kaah- 
viUe, Chattanooga and St. Louis Eailroad, with which it is 
lonnected by a side track. This furnace is of greater im- 
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porta nee as the firist application of modern iniprovemeDts 
and method;) to tlie ores of the western belt. Two facts have 
led to adherence to old ideas and methods. While the inferior 
ores of other quarters have led to the adoption of the latest 
improvements and to every means for making lower grades 
cheaply and finding profits in cheapness, the owners of 
Western Iron Belt property have relied on the superiority 
of their ores and their quantity and made charcoal iron after 
the old methods. It has also happened that the location of 
commercial lines has favored the inferior ores with facilities 
for transportation. Thus generally the old owners have 
been left to pursue ancient methods in the western belt while 
foreign and native enterprise and capital have sought quick 
returns in cheaper iron upon the lines of transportation 
where coke could be had and immediate transportation to 
market. Thus the Western Belt has been little developed 
since the war and the methods have remained much the 
same. The vast supplies of timber, great quantity and su- 
perior quality of ore, convenient- and abundant limestone, 
cheapness of mining and production have counted for noth- 
ing against lack of transportation. 

The M'^arner furnace is the only one now which lies upon 
or very near to a railway; although a few months will see 
^Etna banks and the other great deposits of Hickman, south 
of Duck river, and of Lewis and Lawrence provided with 
rail transportation. 

The furuace now building by the Warner Company is after 
the Martel model. The inception of this enterprise is due 
to the progressive spirit of Mr. Richard Warner, a gentle- 
man engaged in iron production in other parts of the State 
and in other branches of manufacturing, one of the most 
successful* capitalists in the South, bending his energies and 
capital to development, with a keen eye to success with it, 
and to the experience, practical knowledge of Mr. L. S. 
Goodrich, who was long associated with the Hillman's in 
the production of the best iron made in the Western Belt, 
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at is fo say iron the er|uai of, if not superior to, any made 
the world for purpoaea reijiiiriug great toughness and 
boacity. 

■ The new furnace ia after the model of the celebrated Mar- 
I furnace in Michigan, an iron shell, eleven feet boahea, 
Fty five feet high, fonr tuyeres, cold blast and can be run 
I hot blast or with coke, capacity twelve tonsi It is eup- 
Bied with ore by au iron hoist and the charcoal ia to be 
barred in ovens at the furnate. 
The topography around Waruer furnace is about the same 
in general featurea as that described under the head of 
^tna ; the geological leatnres are the same, with the excep- , 
tion of an outcrop of St, Louis limestone, in large quanti- 
ties, which do not apimar on the ^'Etna lands and we believe, 
not on the south side of Duck river. There is the same 
display of plateau and ridge, of gorge and steep hil! sides 
with their outcrop of ores of about the same general thick- 
ness of from ten to one hundred feet. The ores are in general 
of the Slime kinds, " pot," " compact," and a laminated ore, 
spongy in appearance, something like " honey comb " oree, 
with the same acccompaniment of shot ores and yellow 
ochres. Analyses show the quality to be about the same as 
those about JEtna as the fbllowiug from the McCauley bank 
near the furnace will show: 

Siiica 10.73 

Phosphorus 075 

Sulphur trace. 

Metallic iron , .51.28 

Every arrangement of design or natural facility around 
the furuaoe gives the proprietors all the saving possible in 
production. Rail transportation from the very furnace, 
ample water, abuudant limestone two hundred yards on the 
west, iron ores within five hundred yards on both sides, 
both above the furnace level, so as to make available the 
power of gravity, seem to leave no possible element of 
cheap production lacking. The limber supply is both 
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abundant, of fine qnality and convenient. Here, as at uEtna, 
it may be fairly said that with transportation, which they 
now have and JEtna will soon have, the three elements of 
profits in iron viz : convenient and cheap ore, limestone and 
fuel need not give any concern to this or several succeeding 
generations of iron makers. 

The banks upon which the Warner furnace relies, lie in 
the hills about the furnace valley, on Mill creek and all 
around the furnace in all directions, near and far, both in 
the immediate furnace tract or in lands secured both on 
the north side of Duck river, and about ^toa on the south 
side of the river on and off the line of the narrow gauge 
road. These banks are numerous and abundant in supply 
both north and south of Duck river and present -the same 
characteristics and quality of ore. 

^tna property and the Warner furnace property have been 
particularly described, because the one has been successftdly 
worked and has demonstrated its capacity and value ; the 
other is the application of new and tried methods to an as- 
sured and demonstrated supply of ore. They are fairly to be 
regarded as the centres of iron development for Hickman 
county. It is necessary to say, however, that large, numer- 
ous and valuable banks of the same character of ore are 
found in almost all parts of Hickman county. Prospecting 
has gone far enough to show this much and yet, as to many 
parts of the county, it has been very imperfect. These how- 
ever are the important and controlling centres, since they 
occupy the only projected line of transportation. 

Mill creek bank, Brown^s bank, the George bank, Puckett 
bank and various others offer supplies of ore unrivalled in 
quality and inexhaustible in quantity. No new field of de- 
velopment offers such advantages to the iron maker as the 
Western Belt which though long known has only within the 
past year been made accessible. All eye witnesses agree 
that no single location in the southern or western states 
yet discovered can compare with it in extent of ores 
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►rests combined, aud while Birroingham in Aliibaraa may 
irpaesit in the manufacture of ciieap grades of iron, Hick- 
lan, Lawrence aud other ounties of the Western Belt can 
ave no competitor for making the best grades. . 

PERRY COU^"TY. 

Iron ore is abundant ia this county, thougli not in such 
reat quantity aa in some others. It outcrops on many of 
^B ridges in dark, blackish boulders. Previous to 1860 a 
irnace was run in this county, which made about one 
louaand five hundred tons annually. It has not been re- 
ived. The only means of transportation is by the Ten- 
Bssee river. 

LAWRESCK COUKTY. 

The southwestern part of Lawrence connty has valuable 
eposits of limonite, at no distant day to become of great 
nportance, as the county i.« soon to be opened by a railway 
anning from Columbia southward to Florence, Ala., much 
f which is now under construction. This iron region is a 
^rt of the "Western Belt, aud the ore begins six miles eouth- 
'Bst of Lawrenceburg. The ridge in which it occurs at that 
bint, extends northwest and southeast, uniting on the west 
i the distance of two miles, with the main deposits, which 
[averse the western part of the county in a direction north 
nd south. For many years the ore obtained at this point 
las used at some forges in the vicinity of Lawrenceburg. 
!he quality of iron was very superior for hlacksmithing, 
eing soft, tough, yet easily wrought. The ore is mainly 
Bt, with some black jack. In the latter, doubtless, is a 
race of manganese. 

Nine miles southwest of this bank, on the dividing ridge 
etween Knob and Cliism creeks, aiiluents of Shoal creek, 
I an outcrop of limonite, covering several hundred acres. 
$118 is known as Wright's bank. Thecounty is dissected by 
brgeainto round hills and ridges. Upon the tops of these 
ills and ridges, aud also upon the slopes, the ore shows 
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itself iu great abiiodunce. Wherever a gully haa been 
eroded, the sides are roughened with blocks of ore im- 
bedded iu a rich, uniitious, red clay. 

Ore ft'om Wright's Bank. 

Water _ 11.83 

Silica 1.01 

Iron 59.eO 

Combined Oxygen _ 25.M 

Sulphur 0.16 

Phosphorus 343 

This shows great richness for limonito, and an almost in- 
appreciable amount of silica. Indeed the ores of Lawrenoe 
county are singularly free from all extraneous substanoea. 
Even the surface ore is workable, and exists in considerabla 
abundance. 

The soil is of more than average fertility, and the tim- 
ber, especially on the northern slopes and iu the valleys, will 
yield from forty to sixty cords of wood per acre. White 
oak, chestnut, poplar, hictory and postoak, named in the 
order of their predominance, are the principal varieties on 
the hills; while beech, sugar trees aud a few walnuts ocotir 
upon the lower lands. 

West of Wright's bank, across Chism creek, is lihs. 
Tucker bank, which presents ore of the same quality asA 
equal in quantity to the Wright bank. 

Two miles north of the Wright bank, on the same ridge, 
is the Wisdom bank, which is not inferior in the quality of 
its ore to any mentioned. 

Pollen & Couch's bank, covering two hundred acree or 
more, is on the west side of Shoal craek, three miles further 
south. Shoal creek ia a tributary of the Tennessee river. 

Two miles below the last named bank, on the east side of 
Shoal creek, is the Ford bank, which is one mile longanJ 
quite a half mile wide. Lying underneath this bank isk 
crystalized carbonate of lime, which bears a good polish mi 
is much admired by some persons. It has a subdued yel- 
lowish tint, with a clouding or dots of red. 
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The old Vanleer banka, wliieh were worked from 1830 
to 1835, are two miles weat of the last meutioned, and con- 
sist of several groui).s of rounded hille. 

To aum up the advautn^es which this county affords for 
the manufacture of iron, we may say. 

1. The ores are very abundant and pure, easily mined, 
and easily smelted. 

2. The timber is superior to that found in any other iron 
district in the State, with the excejitiou jirobably of that of 
Sickman county. 

3. The country is well drained, the whole region healthy, 
the soil productive, and the lauds cheap. 

4. The region ia well watered, there being more water- 
powers occupied in this county, than in any other in the 
State. 

The outlets now building, and the land with ite resources 
unlocked by reason of these outlets, and the tide of immi- 
gration which is pouring in, will make this one of the most 
prosperous counties in the State. 

Id more than half a dozen places in Lawrence county the 
iron deposits are sufficient to run a number of furnaces of 
the largest capacity for many years. 

An endeavor was made to procure a map of Lawrence 
county, but without success, and time did not permit to 
make such an examination as would warrant the construc- 
tion of one. 

LElVia COUNTY. 

According to the statement of an enthusiastic gentleman, 
there is ore enough in this county to run " a hundred 
fbmaces for a hundred years;" giving due allowance for 
the breadth of this statement, it is an indication that there 
is a large body of ore in the county. It lies chiefly in 
the Boulhern part, where nearly every ridge contains a bed 
of limonite of greater or less extent, and ranging in rich- 
ness from forty-five to fifty-five per cent, of iron. One of 
these, on Indian creek, in the southeastern part of the 
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county, covers over eighty acres. Another aeries of beds 
'of great extent, covering several square miles, is foandon 
Trace creek, io the eastern part of the ooiiuty. On & 
farm of John W. Mays, in the south western portion of the 
county, are extensive banks easy of access. On Steele's atti 
Durham's forks of Buffalo river are very large depositg, IIm 
ore occurring in solid masses, and also in pot and pps 
form, all of most excelleut quality. These beds are all 
contiguous to the line of the Nashville and Tuscaloasa rail- 
way, 

Napier Furnace is in this county. It is located not 
Chief creek, twenty miles from the railroad at Mount 
Pleasaut. The stack was built in 1860, and run only three 
months; it was started again in 1867—68 and run M 
months, then stopped. Was put in bla.st again in 1873-71 
and run twelve months; then stopped until April, 1880, 
wheu the preaeat company put it in blast. It is a cold' 
blast charcoal furnace. The stack is thirty-two feet higl^ 
twenty-eight feet square at the base, and fourteen iefit 
square on top, limestone rock for twelve feet, then briok to 
top. The hearth is six feet high, thirty-two inches jB." 
diameter at bottom, and thirty-eight inches at top. Ti* 
bosh is four and a half feet high and nine feet in diaraeteij 
thence there is a regular angle to a mouth forty incbegiB 
diameter. The power is furnished by two cylinder bcntew 
thirty-eight feet long and forty-two inches in diameter ; A| 
steam cylinder eighteen inches diameter and five feet stro)^ 
two blast cylinders thirty-six inches in diameter and fot^' 
two inch stroke, geared to run same speed as steam cylincluv' 
The blast is driven in through two three- inch tuyeres, and ^ 
gauge on the receiver shows a pressure of one and tluW^' 
fourth pounds. The average make of pig metal is eightaa^*' 
half tons per day, with a consumption of two and abll^i 
tons of iron ore, six hundred pounds of limestone and flU* 
hundred and seventy-five bushels of charcoal to the 
The ore costs one dollar per ton and the charcoal five oents 
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per "bushel delivered at the trundle head. The cost of 
labor 18 two dollars and twenty-five cents per ton of iron 
made The cost of hauling to the depot is two dollars and 
fifty" cents per ton. This would make a cost of sixteen dol- 
lars and fifty cents per ton delivered at the railroad. The 
fi'eight rates thence to market average one and a fourth cents 
per Ion per mile ; therefore this pig iron can be delivered in 
Loiiisville at a cost of about twenty dollars. The grades 
ma.<3e are Nos. 1, 2 and 3 car- wheel iron. It requires 
bufc little mathematical skill to figure out the very satis- 
fao'tory profits which this establishment must make. More 
tJer-fcsiin transportation will soon be afforded by the Nash- 
ville and Florence Railroad, now in process of construction, 
from Columbia, on the Nashville and Decatur Railroad. 

1?]ie ore banks which supply this furnace lie in the main 

rid^^ and spurs, between the waters of Chief creek and 

Kg" Buffalo, which are about two piles apart. The ore is 

prixxcipally found on the southern water-shed towards Chief 

cre^i^ at the elevation of one hundred and twenty- five feet 

^bo^ve the creek. The nearest opening to the furnace is 

abovit one and a half miles in a straight line, and two by 

th^ wagon road. The ore is of very superior quality, and 

troxijQ the openings made and the surface indications it is in 

^^•^^ large quantity. It is remarkably free from the cherty 

^^t^rial so frequently mixed with ores on this belt. From 

"•"•-^ bank the ore extends a distance of about two miles in 

*®^^gth, and appears to have a width of three-quarters of a 

'^^l'^, the ridge being at several points cut down by streams 

^^^^3iing into Chief creek, along the sides of which the ore 

sno-^s in large quantities. The outcrop of the ore in situ is 

^^^^ays at the same average elevation as at the opening above 

'^^^•i^oed. 'Numerous openings have been made, and ore 

^^^^:rywhere found. None of these exceeds fifteen feet in 

^^^^th, as the ore is taken out by contract and the con- 

^^-^Ctor gets it where it is cheapest. This system, though for 

"^^^ time producing cheap ore, is almost vi\nw» 
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The following is an analysis of this ore by Prof. J. Blod- 
gett Britton : 

Metallic iron 55.67 

Water 6.77 

Phosphorus 259 

Sulphur none 

In Hardin county there are a number of ore deposits but 
generally too siliceous to be of much value. Marion far- 
nace was located in this county but used th^ red ore above 
mentioned from Wayne county. 

DECATUR AND BENTOX. 

In both these counties are beds of ore of considerable ex- 
tent. The oVe in Decatur is singularly free from flint, sand, 
sulphur and phosphorus. Formerly there was a furnace run 
near Brownsport, which w^s in blast as late as 1877. It was 
hot blast charcoal and made about five hundred and forty 
tons of pig iron per month. The ore was dug within one 
hundred yards of the trundle head. The bed extends north 
and south for about three miles and the ore is irom twelve 
to fifteen feet thick. The ore has been used from this bank 
for over forty years. It- is stated that pig was made at 
this furnace with one hundred and twenty bushels of char- 
coal and the machinery was of the best character. It is still 
there but the furnace property is in the hands of a trustee. 
With the constant and cheap communication by the Tennes- 
see river it would seem to be an excellent region for the lo- 
cation of a furnace. 

The ore rests directly on the Helderberg limestone, over 
it the black shale, and this has a cherty mass above it. The 
upper pari of the ore is generally fine and the lower solid, 
with balls filled with a putty like clay. Some of this ore 
has a red dish hue, but most of it is light and dark brown. 

OVERTOX, W^HITE, VAN BUREN, COFFEE AND MARION. 

As previously stated, on the eastern side of the Central 
Basin and just at the base of the Cumberland mountains is 
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a belt of sub-carboniferous rocks of the same character's 
those in Hickman and other counties of the Western Iron 
Belt. In this formation are found many beds of iron ore, 
some of them of considerable extent. No furnace has ever 
been erected on this belt but a bloomery was run in Warren 
county in 1854, from ore obtained from the land of George 
Plumlee in the northwestern part of Van Buren county. 

About three and a half miles a little west of north from 
Sparta, occurs a line of low hills, running in a northwesterly 
direction for several miles, in which a very good quality of 
brown oxide is found. The surface of the hills is covered 
^th a water-worn gravel of a dirty yellow appearance, in- 
termingled with masses of chert and yellow clay. The ore 
occurs in lumps of all sizes, often weighing as much as three 
hundred pounds. The hills are conical and rise about thirty 
feet above the general surface of Calf Killer valley, cov- 
ering from one to five acres each and separated from one an- 
other by ravines. The deposits extend in a southeasterly 
direction for about five miles. The iron made from this ore 
is very tough and is especially valuable for making horse- 
shoes and plows. The Board Valley mountain, lying a few 
miles north of Sparta, is a well timbered ridge five hundred 
feet high and eight miles long, containing iron ore in con- 
siderable quantities. 

An analysis of an average specimen of White county iron 
ore, which was compact, with disseminated quartz, gave the 
result below : 

White County Ore. 

Water 6.09 

Silica , 9.31 

Iron 48.58 

Oxygen combineti 20.82 

Sulplius 0.10 

Phosphorus 0.29 

The specimen also contained a sensible quantity of man- 
ganese which was not separated. 

In various parts of Overton county nodules of red hem* 
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'atite called dyestone are picked up, which yield sixty-five 
per cent, of iron- This is not the Clinton ore but is called 
dyestone because it is used by the people of the country for 
dyeing cloth. It occurs in the siliceous group associated 
with chert and is no doubt of the same character as the 
ore at Clifton. Most of the specimens found were angular 
as though they had been broken. At some points a bushd 
of these fragments could be picked up. The largest de- 
posit is on the east side of the eastern road to Cookville from 
Legington. A fine deposit is said to exist on East Fork 
one and a half miles west of the line of the Tennessee 
and Pacific Railroad. Another reported deposit is on West 
Fork four miles west of Ramsey^s mill. 

Beds of brown hematite exist in several localities. South- 
west of Livingston is a considerable bed on Town creek, 
where it was dug for many years and used in a Catlan forge on 
Roaring river, near Crawford^s mill. Eleven miles nordi 
of Livingston, on James SelFs place, near the head waters 
of Ashburn's creek, brown hematite has been found in con- 
siderable quantity, probably enough to justify the erection 
of a forge. The ore is of the honeycomb variety and very 
free from flint. Beds of stratified ore of siliceous character 
are met with on Puncheon Camp creek of West Fork on 
Martin Furch's place. A large deposit is also said to exist 
near the oil wells on Sp r Creek. 

If the Tennessee and Pacific Railroad is extended into 
this region it will not only develop the ores of iron but also 
the oil wells and the excellent quality of coal. Probably 
no railroad in the South could be constructed which would 
develop more mineral wealth. 

COWAN FURNACE. 

The best constructed and most completely equipped 
furnace and plant in the State of Tennessee, and probably i» 
the Southern States, is at Cowan, in Franklin county, on the 
Nashville and Chattanooga Railroad, built by the Tennessee 
Coal and Railroad Company. The entire work from 
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aying off the ground has been under the charge of Maj. E. 
Doud, to whose energy, perseverance and good management» 
s due the success in the construction of the Chattanooga 
Company's Iron furnace. 

In many respects the location of this furnace could not 
lot have been surpassed. It stands on a level plain just at 
ie brink of and forty-eight feet above the bottom of a 
wide gorge or valley, through which runs a small creek. 
This valley for many years will furnish an unusually 
convenient place for dumping cinder, while the creek affords 
m abundant supply of water. It is immediately on the 
line of the Nashville and Chattanooga railway, and the 
loaded car will come directly over the storage part of the 
stock-house, on a slight down grade ; in the future as the 
Valley is filled up the track will be made continuous, so that 
^ car will dump its load without inconvenience. 

The stack is sixty- five feet high, with heavy iron casing, 
^d built of the best material. Its shape is somewhat pecu- 
^r^ it does not have any hearth as generally so-called ; is 
'^ne feet in diameter at the bottom, and at a height of 
^enty-eight feet reaches a diameter of fifteen feet ; main- 
titling this diameter for five feet, and then slopes to a mouth 
^ ti^velve feet in diameter. It is to be worked with cup 
'^A cone. The blast will be furnished by two of Weimer's 
^fc^d engines, each >\ith air cylinder seventy-two inches in 
^^^Xieter and forty-eight inches stroke, and steam cylinders 

• 

*^^**t:y-six inches in diameter and forty- eight inches stroke. 
^^ steam will be furnished by nine-flue boilers, forty-four 
*^txes in diameter and thirty feet long, each having two 
^^^^en-inch flues, and are made in the best manner, with 
^^^^c points of peculiar excellence, by Allen & BlaisdelL 
^^^ draught stack is one hundred feet high lined with fire- 
•^^^ and iron casing. The air will be heated in three 
'^*^itwell improved stoves, each sixty feet high and sixteen 
feet; diameter, and will be driven into the furnace through 
^^en tuyeres with five-inch nozzles, placed equidistant 
™Ui each other. 
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The stock house is two hundred feet long by one hundred 

feet wide and the middle of its length is exactly in line 

with the middle of the stack. The cars come in on trestles, 

the tracks on which are twelve feet above the floor. The 

hoist stack is of heavy brick masonry inclosed all around, 

the distance from top of hoist to the bell is eight feet. The 

casting house is one hundred feet long by sixty wide, and built 

in the most substantial manner. The furnace base is five 

feet above the general ground level where it stands, and 

the arrangement is so perfect as to run the slag off in cars, 

an empty one dropping under the cinder gutter as the full 

one goes out. It is hardly possible to conceive an 
arrangement more perfect than this whole plant. And it is 

so located that another furnace may be built immediately 

alongside. No money has been spent in costly buildings or 

show, but everything has been put into the substantial and 

practical. 

The estimate for this furnace is fifty tons per day. 

Coke from the mines at Tracy City will be used, 
limestone from the mountain two miles distant on the rail- 
road, and ore from various places, but chiefly, it is expected 
in future, from the Western Iron Belt in Hickman, Law- 
rence, Lewis and Wayne counties. 

It is to be regretted that it is impossible to give the exact 
cost of this superb plant, as the managers keep their busi- 
ness to themselves ; we only hepe that it may be dupli- 
cated many times. It is from such establishments erected 
in the best style and with the greatest economy, without 
any false pretensions, either in construction or man- 
agement, or as to future prospects, that will come the true 
development of Tennessee's great mineral wealth. 

An approximate estimate of the cost at which iron may 
be manufactured at this furnace, compared with a statement 
in Cox's Geology as to the cost at the noted Brazil Furnace 
in Indiana, in 1877, may be of interest. Labor at both is 
placed at the same, though it is well known that the labor 
item at Cowan will be much less, and the ore is placed at 
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the highest cost that it is likely to attain from the Western 
Iron Belt. 

At Brazil : One and a half tons Lake Superior ore...$ 9.55 

4,250 pounds raw coal 3.18 

650 pounds coke 1.33 

1,200 pounds limestone 62 

Labor 2.50 

Total .' $17.18 

At Cowan : Two tons roasted ore from Western Belt 

delivered : ...$ 6.78 

80 bushels coke at 5 cents 4.00 

Limestone 50 

Labor 2.50 

Total $ 13.78 

In the Western Iron Region there were thirty- one fur- 
naces in blast during the year 1854, producing over 36,000 
tons of pig iron and castings. In 1874 there were eleven 
furnaces producing over 50,000 tons of pig iron, of which 
four were cold blast. Now there are five running and one 
in process of construction on charcoal, and the Cowan fur- 
nace for coke. It is an interesting commentary on the pro- 
gress of iron manufacture that there is every probability 
that this last furnace will make more iron per annum 
than was made by all of the thirty-one in 1854. The cause 
of this decrease in the number of furnaces is in great meas- 
ure the lack of cheap transportation ; most of the old fur- 
naces were located some distance from rivers and railroads 
and the metal had to be hauled over bad roads in wagons. 
The cost of this mode of transportation is now too great. An- 
other cause is the difference in the cost and character of the 
labor; formerly, too, most of the furnace owners had farms 
and worked the hands on them when the furaace was not in 
blast, thereby raising all or nearly all the grain and forage 
used in running the furnace. It is claimed that the profit 
now to be derived from sales from a store run in connection 
with the works fully balances the difference of the labor 
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and method of handling it. There are no doubt many ad- 
vantages in this system but it has not been in operation 
long enough to be fully proven. Few things can compen- 
sate for the lack of good and reliable labor about an iron 
furoace. To manage such an establishment with profit 
there must not be any delays, stoppages or absences, every- 
thing and every one must be in and at its or his place and 
work with harmony and order. Every one ticcustomed to 
the mauasrement of men knows that it will take time and 
care and much sifting to organize such a force from our 
present sources of labor, but it has been done at various 
points and can be done again by the exercise of firmness, 
patience and intelligence. 

Another interesting fact is the increased product of the 
furnaces in blast in 1874 over those of 1854. Brownsport 
in 1854 produced 2019 tons, in 1874 over 5000. Cumber- 
land in 1854 produced 1926, in 1874 3600. Bear Spring 
in 1854 produced 884 tons, in 1874 about 3600, and now at 
the rate of 4500. In 1854 LiGrange produced 1910 tons, 
in 1874 at the rate of 450 tons per month, and now with 
new improvements produces at the rate of 600 or over. 

Another point is the tendency of the iron manufacturer 
to concentrate in the region of the coal field. In 1874 there 
was only one furnace establishment near the coal field, now 
there in Oakdale, with a daily capacity of fifty tons, Rock wood 
No. 1 and 2, capacity seventy tons, soon to be increased; 
Chattanoo<^a, ca}>acity thirty-three tons ; South Pittsburg, 
capacity eighty tons ; and the new Cowan furnace, which 
may be safely calculated to make sixty tons when fairly 
started. Tliis system of carrying the ores to the coal is 
one that Pennsylvanians long ago learned, and they have 
also learned, too, that it is better to locate furnaces in or 
near towns than in some desolate wild woods, far distant 
from transportation. 
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PRODUCTION OF OEES AND IRON IN TEN- 
NESSEE FOR THE YEAR ENDING 
OCTOBER 1, 1880. 



In the Eastern Iron Belt for the year ending October 1, 
1880, there were mined about 8G30 tons of iron ore at a 
cost delivered at the forges and furnaces of from $1.25 to 
$1.75 per ton. From this ore 1200 tons of pig iron were 
made in the furoaces along that belt and seven hundred and 
fifty tons oP bar iron at forges. About fi ften per cent, of 
the ore mined in this belt was sent to Rockwood and Chat- 
tanooga for the manufacture of steel which brought from 
$3.50 to $5.00 for ton. 

At the various mines in the Dyestone belt 71,657 tons of 
iron ore were raised, which was consumed in the furnaces at 
South Pittsburg, Chattanooga, Rockwood and Oakdale. 
Other supplies of ore for these furnaces were received from 
Georgia and Alabama. The estimated product of these five 
furnaces (two being at Rockwood) for the year ending Oc- 
tober 1, 1880, was 67,080 tons. The price of ore delivered 
varied from $1.75 to $2.50 per ton, sometimes reaching a 
higher figure. 

In the Western Iron Belt the furnaces have run so irreg- 
ularly that the yield was small for the year 1880, not ex- 
ceeding 12,000 tons, for which 30,000 tons of ore at a cost 
of $2.00 per ton were used. 

Total amount of ore raised in the State (partly estimated) 
for the year ending October 1, 1880, 105,710 tons, amount 
of pig iron produced, 80,280 tons. Amount of bar iron in 
forges, 750 tons. 

The production of iron in the State of Tennessee for the 
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census year ending] May 31, 1880, as shown by returns of 
the special agent, a,mounted to 77,100 tons. The same re- 
turns show the number of furnaces, rolling mills, steel 
works, forges and bloomeries in the State to be forty-three 
with an aggregate capital of $3,681,776 employing- 4095 
hands at wages for the year amounting to $1,344,400. The 
value of material used was $3,223,799 ; value of products 
$5,090,029; weight of all products made 123,751 net tons. 
In 1870 the net weight of all products was 86,732 tons. 
Per cent, of increase 42.6. 
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COAL FIELDS OF THE UNITED STATES. 

I In the Statistical Atlas prepared by General Francis A. 
ffalker, there are seven natural groups into which the coal 
,rea of the United States has been divided, viz : 
Area. 

New Eoglaiid Boain T50 square miles. 

Anthracite Basins of Pennsylvania 472aquare miles. 

Appalachian Coal Field 59105 square miles. 

Michigan Basin 6700 square miles. 

Illinois Basin 4TlSfi square miles. 

iSIlasonri Basin 84343 square miles. 

rTexasCoal Field _ 6000 square miles. 

In addition to these there are Triassie coal iields the most 

npurtant of which as yet developed are the Chesterfield 

i>nnty coal near Richmond, Virginia, and the Deep Eiver 

oal in Xorth Carolina, the first covering one hundred and 

eighty-five square miles and the latter three hundred and 

sixty square miles. 

Nothing can be more deceptive than the simple statement 
of the area covered m a coal field for the Anthracite Basins 
covering only four hundred and seventy-two square miles 
are probably of more value and will furnish more coal than 
the whole of the Missouri Basin. Of the fields furnishing 
bituminous coal the Appalachian probably is the most im- 
portant and furnishes a larger supply of good coal suited 
to all purposes than any other in America. 

The coal measures of Pennsylvania are divided into the 
liOwer, Barren and Upper Coal Measures. Tlie same di- 
vision is made in West Virginia and Ohio. The true Upper 
Measures are thought to lie wanting south of West Vir- 
ginia, though they probably occur in Tennessee at Coal 
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TENNESSEE COAL FIELD. 

The Appalachian coal field begins to contract very rapid- 
ly as it runs southwardly towards the Tennessee line. While 
its width in Pennsylvania and Ohio extends through nearly 
four degrees of longitude, at the northern boundery of 
Tennessee it is only about seventy- one miles, and at its 
southern boundery fifty miles. In its southern course into 
Alabama it expands into a heart-shaped area one hundred 
miles or more in width. The area of this coal field in Ten- 
nessee is 5100 square miles, and includes within its limits 
the counties of Scott, Morgan, Cumberland, the greater 
parts of Fentress, Van Buren, Bledsoe, Grundy, Sequatchie 
and Marion, considerable parts of Claiborne, Campbell, An- 
derson, Rhea, Roane, Overton, Hamilton, Putnam, White 
and Franklin and small portions of Warren and Coffee. 

This Cumberland Table-land has generally a broad flal 
top, capped with a layer of conglomerate sandstone, aver- 
aging perhaps seventy feet in thickness. This layer of sand- 
stone on the edges of the Table- land forms a steep escarp- 
ment or brow, bold, distinct, and well marked from twenty 
to one hundred, and sometimes two hundred feet high. Be- 
neath this often overhanging brow the steep, woody slopes 
of the sides begin and run down to the low lands. These 
slopes below the cliffs usually rest against the lower Coal 
Measures and upon the Mountain Limestone. The eastern 
outline of the Cumberland Table-land, is a nearly straight 
direct line, bulging out, however, in a graceful curve, and 
taking in portions of Roane, Anderson and Campbell 
counties. The western edge is jagged, notched by innn- 
merable coves and valleys, and presenting a scalloped 
or ragged contour, with outlying knobs separated from 
the main Table- land by deep ravines or fissures. In the 
southern portion, near the eastern side, is a deep gorge, 
, canoe- shaped, with steep escarpments rising eight hun- 
dred to one thousand feet above the valley, through 
which the Sequatchie river flows. This is the Sequatchie 
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valley, which separates the lower end of the Table-land into 
two distinct arms. Through the eastern arm the Tennessee 
river breaks, and after flowing down the valley, which is an 
extension of the Sequatchie) valley, for a distance of sixty 
miles, turns at Guntersville, Alabama, and soon afterwards 
cuts through the western arm fifty miles from the Tennessee 
line. This Sequatchie Trough is one hundred and sixty 
miles in length, the Tennessee end being sixty miles, and 
the Alabama end one hundred. 

The eastern arm of the coal field, on the western side of 
which this remarkable valley passes, is six or eight miles 
wide. Between the Tennessee river and the Nashville and 
Chattanooga Railroad, it is called Raccoon mountain. Sep- 
arated from this by Wills' valley, rises up in massive pro- 
portions. Lookout mountain. The latter is an outlier of the 
Cumberland Table-land, and geologically is closely allied 
to it. 

Passing now to the northeast corner of the coal region, we 
find a quadrilateral block almost severed from the mountain 
mass by the valleys of Elk Fork and Cove creek, the former 
running northeast and emptying into the Cumberland river, 
the latter running southeast into the Clinch river. 

The average height of the Cumberland Table-land is two 
thousand feet above tide -water, but some of the ridges of 
the northeastern part rise to a much greater height, reach- 
ing at places, as at Cross mountain, 3,370 feet, and at Coal 
creek, 3,500. The valley of Cove creek is 2,300 feet lower 
than the high points of Cross mountain. The part of the 
Valley of East Tennessee contiguous to the mountain is 
about 1,000 feet above the sea, so that, viewed from that 
Valley, the Cumberland Table-land stands out with singu- 
lar boldness and sharpness of outline. Everywhere in the 
northern part it is marked by a succession of clifis, elevated 
one above the other, with intervening wooded slopes. On the 
eastern side, parallel with the main mountain mass, and sepa- 
rated from it by a narrow vale, is a steep, roof-like sandstone 
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ridge, with the layers upturned on their edges, and resem- 
bling a huge military work protecting the main mountm 
from incursions from the Valley of East Tennessee, the only 
access being through a few gaps like that of Coal creek. 
This ridge is known as Walden's Ridge. Following this 
ridge southward, the name is applied to the whole arm be- 
tween Sequatchie Valley and the Valley of East Tennessee. 

We have said that this coal region is sheeted with a thick 
conglomerate sandstone, but upon this sheet, a short distance 
from the edges of the precipices, other strata are superim- 
posed, rising in some places, one thousand feet above the 
conglomerate or general surface, and forming, as it were, 
mountains upon the top of the Table-land. Cross mountain 
is one of these. 

In the northern part of the coal region its plateau char- 
acter is destroyed by these superincumbent mountains. For 
many miles Cross mountain, especially in the counties of 
Anderson and Campbell, forms the eastern escarpment of 
the main coal region, though Walden^s ridge, which runs 
parallel with it, contains some coal, but in it the coal always 
dips at a high angle. 

But without going further into details as to the topograph- 
ical features of this coal bearing area, we return to its gen- 
eral features, in order that the reader may have a clear con- 
ception of it. First swelling up from the lowlands and 
forming the base of this plateau, is the massive Mountain 
Limestone, in thickness four hundred feet at the Kentucky 
line and seven hundred and twenty at the southern ex- 
tremity, extending one-third, and sometimes two-thirds of 
the way up to the general top. Then come strata of shale, 
sandstone, interstratilied with seams of coal, the whole cap- 
ped by the thick conglomerate before mentioned. The strata 
between the Mountain Limestone and the overcapping con- 
glomerate sandstone, are called the Lower Coal Measures. 
The mountains and ridges made up of strata of coal, shale, 
fire-clay, sandstone and clay iron-stones that are superim- 
posed upon the conglomerate, are called the Upper Cod 
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tteasures. Coal Measure may be defined to be a group of 
rMrata, in which the coal ia interst ratified. The coal often 
I ap|)ears in beds ao thia an not to be workable. These beds, 
sometimes, however, swell out locally to great thicknesses. 
For coDvenieace of deacription the measures in Tennea- 
eee have been divided into the Lower and Upiwr Coal Meaa- 
ures, the line of demarcation being the upper surface of the 
thick conglomerate rock which gives the cliff-like appear- 
ance to the mountain wben viewed from the valley. A sec- 
tion taken at the Tracy City mines by Dr. Safford, will 
show more closely the strata comprising the true measures 
and their relative thickness. 

Bcginuiug at thu top and descending', as though in a well 
or shaft, we have Sewauee Section. 

(13) CONGIX)MEKATE ; cap rock of the Upper plau- 
teuu uudthe uppermost stratum in the re- 
gion 50 feet. 

(12) Coal, a few inches, (G) 

(Ill .SAa/e 23 feet. 

(101 Coal, outcrop, (F) i foot. 

(9) Dark Clayey Shale... 1 foot 

(8) Sandy S/Mle 25 feet, 

(7) Samdstonb 8fl feet. 

(6) ^Aaie, more orles3 aandy 45 feet. 

(5) CoB.1, Main Sewani^e, Traai l,S) 3toTft. 

(4) Shale, aorae of it sandy 45 feet. 

(a) Coal, outcrop, (D) _ 1 foot. 

(2) Shale 3 feet. 

(1) Sandstone IT feet. 

We here reach the bottom of the upper Coal Measures, 
and come to the thick conglumerate that caps the whole 
coal region. Descending, we pass successively through 

CONQLOMOEATB _ - TO feet 

|10) Coal, outcrop from (C) Jtolft. 

(9) Shale, with clay at top _ 10 feet. 

(5) Sandstone, Olff Bock, {Lower Cong, of 
JEtna Miaies) ~ 65 feet. 

(7) Coal, outcrop, from (B) itoljft. 

(8) Shale, with a few inches of adulterated clay 
at top 8 feet. 

, , (5) Sandy Shale 22 feet. 

!3jp (4j Sahdstose, hard 78 feet. 

- (d) Coal, has ocea ional shale alxtve and below 

^^ it; theCoal fromlAt - lto3ft. 

£S 12) Ifard Sandafwte, ineii\... 20 feet. 

1) Sfiirlf, iiieluili!)!^ a thin sandstone £0 feet. 

UOTTHTAIH UUESTONB. 
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The last of the Mountain Limestone forms the pedestal, 
as it were, upon which the Coal Measures rest. 

Including the Upper and Lower Coal Measures, there are 
seven strata of coal, aggregating a tickness of from seven to 
fourteen and a half feet. Many of these bixds, however, are 
too thin to work, and are given merely to show the extent 
of the Coal Measures. 
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The above out is a representation of the entire Coal Meas- 
ures as exhibited in this region. It will be observed that 
that the main conglomerate, which has been spoken of as 
forming a sheet over the whole Cumberland Table- land, di- 
vides the Upper from the Lower Coal Measures ; and fiii> 
thermore that the seams below the conglomerate are lentic- 
ular in character, while those above are more uniform in 
thickness. If additional strata were piled upon the portion 
above the conglomerate, including not far from a dozen beds 
and seams of coal, it would be a fair representation of the 
Upper Measures as found at Coal creek, in Anderson county. 
The second coal (bed E) above the conglomerate is the Main 
Sewanee, the only one which has been worked so far at this 
point. The second below (bed B) corresponds, it is thoao^Ht 
to the Main JEtna. The escarpment or slope represented 
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in the engraving is typical of the slope on the western side 
of the Table-land, in which appear successively the wooded 
slope, the vertical or overhanging conglomerate, which 
forms such conspicuous cliffs, the back bench and the Upper 
Measures. The level portion above the main conglomerate 
may be considered as the general surface of the Table-land ; 
but, as will be seen from the engraving, there lies, at a 
greater or less distance from the edge, superimposed strata 
that make considerable hills, which often present themselves 
as a well defined terrace. It may be added for clearness, 
though involving some repetition, that the main conglomo- 
rate in the northeastern part of the: Table-land sinks to a 
lower level while the strata are so multiplied as to make 
mountains. In the Sewanee section, the conglomerate is 
about eight hundred feet above the low lands at the base of 
the Table-land, while at Coal creek, and at other points to 
the northeast, it comes down to the level of or beneath the 
valleys. 

The lower measures though irregular and uncertain, sup- 
ply a large amount of coal in White, Putnam, Overton, 
Frentress, Franklin and Marion counties. The seams in 
these counties are of good thickness and afford coal of ex- 
cellent quality. The seams are often persistent over large 
areas. 

The main seam of the Upper Measures on the western 
side of the Table-land is the Sewanee. This seam will av- 
erage four and a half feet in thickness, its largest develop- 
ment being ten feet four inches, and its least two feet. It is 
to the State of Tennessee what the Pittsburg seam is to 
Pensylvania, being the equivalent it is thought of Lesley 
bed B in that State. 

But it may here be remarked that the conditions and 
age of coal- making were so different in this region from 
those of Pennsylvania that is very difficult to determine the 
identity of the various coal seams. The Sewanee seam 
furnishes a larger amount of coal than any other single 
10 
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seam in Teaneesee, aarl has all the qualities that combine to 
make a iieeful and valuable coal. It varies id some of il 
characteristiea and eonstituenta in different localities, bob 
that is a common freak of all coal seams in every coal-fieldt 
It makes a good coke, is a good steam-making coal, makesi^ 
hot, durable fire in the grate, and is nearly free from eutpbar. 
It is found at a certain elevation all over the Table -land, bol 
in the horizontal strata of the Coal Creek aud Winter'i 
Gap section of the field it has probably nunk benea^ 
surface. It is the main seam of Walden'e Ridge, and eoB 
tinues with much persistency from Chattanooga to Coi 
Creek. Where the Ridge is regular iu surface, and tl 
strata in place, the seam is of regular thickness and ea^j 
worked with a certainly of obtaining a constant supply, hi 
where the strata are broken by ravines or gorges, it 
also disturbed, sometimes lost entirely, and again rising inj 
great thickness. 

Waldeu's Ridge is an outlier of the Cumberland Tablfr 
land, for the greater part of its length a vast wall of 
turned rocks, ranging from six hundred to twelve hundred 
feet high. This singular formation is best seen norllied 
Big Emery Gap. A base line drawn horizontally throDgl 
the ridge wonld probaly give a width of twelve hundred 
feet. The line of demarcation between the inclined strati 
of Waldeu's Ridge and the horizontal layers of the Cum^ 
berland Mountains is sharp and well defined. Within a few 
feet one steps from the almost vertical sandstones of ffal' 
den's Ridge to those of the Cumberland Table-land lyiog 
horizontal. Behind he sees the steep inclined crags rf 
Emory Gap and in front the shales, slates and sandsloofll 
lying one on the other. This ridge is moat continuous 
conspicuous in its titled strata from Big Emery Gap to i 
Careyville, but those peculiar characteristics are graduaSj 
lessened to the southwest from Emory Gap, until 
Chattanooga the dip of the strata is very slight, and iH 
top, instead of being a narrow ridge, flattens out into I 
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^*aties is a series of mountains reaching aa 

^^^bee thnusand live hundred feet above the 

^^^BSaing coal .seams to their very summits. 

^^^fflhe equivalent of the upper measures of 

•^^ it is safe to a?3ume that the carboniferooa 

I, estimating by the data derived from 

^^"'■^h i well at Winter's Gap, attain a thick- 

()wii9l^^ saud feet in a direct vertical line from 

ing, 111 j^^ ,g^ Knob ur Brushy Mountain to the 

' fotni^^ lie coal At Careyville Prof. Safford 

r neait^4|b> tjop of Cross Mountain, with nine 

at Wbsert^gr 370 feet above the sea, and 2,329 feet 

,^ "PW^^ ',^ is at the northeastern end of the 

' ''"*tiieoR7^ ■ >iill liigher Brushy Mountain i 



stubnNft ^,j ^^ i„l. In this distance, of about forty 
)Mf.E^» ■ i|j„i| ,;ii,nreg and peaks alluded to 
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11 ''"'•'•M * 1^ ; ll'"'' showing in this part of 

.. ??'* extent of thickness and a number 

" V'm futnrf, beyond the previous calca- 

ItaJ'?'** * rieitiior Prof. Estabrook nor Mr. 
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Mostly black slate, some seams of fine cl 
then hard shale — the sand pumped out s( 
turned rusty. Struck a little salt-water ri 
at 383. 

Found here the hardest rock we ever struck 

Very hard. 

Black rock, water oily. 

Dark slate. 

Good sand rock to drill. 

Hard slate. 

Rock resembling soapstone very much. 

Very hard rock, white when dry. 

Hard rock, salty to the taste, and turned n 
on exposure. 

A crevice of about 15 inches with sweet wa 

Hard rock. 

At this point the drilling was stopped. Mr. Reed a 
that: ^^ The stuflF brought up by the sand pump was ca 
ftilly examined every time, and a record made on the s] 
of every foot as it was drilled. ^^ 

On the western side of the coal field the general dip of 1 

strata is slightly to the northeast. The elevation of 1 

sub- carboniferous limestone on the mountain side near Tn 

City is about sixteen hundred feet above the sea. On a dirt 

east line, near the foot of Walden^s Ridge, the same rod 

only about nine hundred feet above the sea ; on the line 

the Tennessee and Pacific Road, in Putnam county, t 

limestone is about fourteen hundred feet above the s< 

while in a direct east line, near Winters Gap, in the valk 

it is only eight hundred feet above sea level. The level 

the valley at Cowan is nine hundred and seventy-three f( 

above sea level, and the level of the Sewanee seam 

Tracy City is nine hundred and forty-nine feet hight 

This seam dips to the southeast about eight feet to the mil 

lience from its location in Fentress, in the fifty miles di 

tance to Winter^s Gap, it would be deep down under tl 

horizontal strata of the high mountains, though comiDg i 

again above the valley in Walden^s Ridge. 

Towering high above the valley, in Anderson, Morga 
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Uid Campbell counties is a. aeries of mouDtaios reaching aa 
altitude of over three thoitsand five hundred feet above tbe 
sea level, and containing coal seams to their very summita. 
Sere probably is the equivalent of the upper measures of 
PeDDsylvania. And it is safe to assume that the carhouiferoaa 
strata in this region, estimating by the data derived from 
the boring of the salt well at Winter's Gap, attain a thick- 
oese of fall four thousand feet iu a direct vertical line from 
the top of the American Knob or Brushy Mountain to the 
lowest sub-conglomerate coal At Careyville Prof. Safford 
determined the elevation of Cross Mountain, with nine 
leams of coal, to be 3,370 feet above the sea, and 2,329 feet 
ibove the valley. This is at the northeastern end of the 
Upper Measures, as the still higher Brushy Mountain ia 
near the southwestern end. In this distance, of about forty 
miles, is the aeries of high ranges and peaks alluded to 
ibove. Hence we have in this district an area of aboat 
Lwo thousand square miles, the greater portion of which, 
contains, above water level, from four to seven seams of 
3oal over three feet thick ; thus showing in this part of 
Me Tennessee coal field an estent of thickness and a number 
if eeams, available in the future, beyond the previous calcn- 
ation of geologists. But neither Prof. Estabrook nor Mr. 
{eed passed through the entire coal strata. 

As showing the peculiar topography of this section, over 
rbich an imaginary line indicating the dip of the strata 
,as been drawn in a preceding paragraph, the following 
levations are copied from Maj. Falconet's survey of the 
Tennessee and Pacific Road : 

Above tide'water. 

N. & C. R. R. Junction, NaahyiUe 4T6 

Iiebanon 559 

Hawkins' Gap summit 704 

Kound Lick Ridge 662 

Gordonaville 691 

Pea Ridge summit „1079 

Allison's '. _1110 

First bench of Cumtierland Mountain 1477 
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Second bench of Cumberland Mountain... 

Standing Stone 1876 

Summit or plateau lOlS 

Highest elevation on survey „1Q73 

Bledsoe's stand 1880 

langley's X Boads _1347 

Big Emery river near Montgomery 1CS9 

Wartburg 1379 

Winter's Gap 

It is seeeu from these figures that on top of the ( 
land Table-land, in twenty-six miles, there is only an elevi 
tion of one hundred and forty-two feet, practically aleviiLri 

TRACY CITY MINES. 

The largest coal-niiuing operation in the State, and paf 
haps in the South, is that of the Tennessee Coal and Bml- 
road Company, at Tracy City. The mines of this Company 
are located in what we have classed ae the Upper 
Measures, The openings are in the second plateau, and 
main entry is 1,922 feet above sea level, while the flat 
of the great ooQglomerate is fifty-four feet lower. 

The seam worked by the Tennessee Coal and ^Railroad 
Company is generally known as the Sewauee seam, and has 
heretofore been described as such. It is a semi-bituminoos 
coal, somewhat conchoidal in fracture and of spumous 
structure, being easily broken, 

In practical work this coal yields one hundred and ten 
one hundred and twelve bushels of coke to one hnndn 
bushels of coal. The coke has been used in at least fii 
blast furnaces, and has been proven to be a very good bli 
furnace fuel, nearly j'ree from sulphur, and being of sue 
purity as to make the best of foundry pig. The Chatti- 
nooga Iron Company with a common iron pipe hot blut 
has coDsumed at various times an average of eighty 
this coke to the ton of pig iron, and as will be seen the wr 
washed coke is used. It will be fairly tested in the 
farnace at Cowan, and there is no doubt that it will 
from the test with a reputation giving it a place at leist 
next to the very beat coke ftD-m CoiiQeUaville. 
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The permanent plant ot this company for operative work 
consists of eight entries from daylightinto the coal seam ; of 
two washing machines, four hnndred and four coke ovens 
and fl wide-guage railroad twenty-one miles long ; which 
road ia equipped with four locomotives and one hundred 
and forty-four coal cars. In the mines are about four hun- 
dred miae cars. The executive force consists of six hun- 
dred and six workmen and forty-nine mules, and the man- 
agement ia under i.he charge of Mr. A, M. Shook, whose 
long experience eminently fits him for the position, and the 
large and successful business done proves the excellence of 
his administration. 

The property consists of twenty-five thousand acres of 
land, ot which eleven thousand are underlaid with the 
Sewanee seam. The Company has a large number of houses 
for operatives, a large store and a saw- mill. The region is 
quite a summer resort, and the neatly whitewashed houses 
scattered over the terrace areas on the side of the gentle 
slope of the ridge have a very attractive appearance. At the 
estimate of Prof. H. D. Rogers this Company has in the 
Sewanee seam alone coal enough to supply 55,000,000 tons, 
sufficient tn last more than two hundred years at its present; 
rate of output. 

The main entry of the mine has been driven in on the 
seam one and a half miles ; No. 2 has been driven in one 
and a quarter miles ; No. -lis in fifteen hundred yards, and No. 
B 4 is twenty-two hundred feet long^^ These all belong to what 
Kh known as the old mine, where the seam was first opened. 
B^wo miles distant towards the eastern side of the plateau two 
^n£her main openings have been made, known as the East 
^S'ork and Rattlesnake mines. The first of these is in about 
^Binlf a mile, the last about one mile. The entire length of 
Hetties In this mine from which it is available to draw coal 
Bezceeds fourteen miles. The longest average haul is one 
Kmd a half miles. 

B The mine is worked by three hundred and six conviotM 
^BJid three hundred free hands; the daily ^codvici {ox l^ftoeg^j 
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ber averaged twenty-fivu hundred tons of coal and coke, 
coiintiog tweuty-six working days. T!ie convicts are tasked 
from five to seven boxes per day, a box balding sixteen 
bushels; hence the task ranges from eighty to one hundred' 
and twalve bushels, depending ou the thickness of the 
coa! in which they are working. In three to four feet coal 
they easily dig their task in eight hours. Free labor iapudi 
twenty cents per box when the coal is three feet and 
over, and twenty-five cents when under three feet, down to^ 
two ieet. The men furnish their own oil and powder, No^ 
coal is mined under two feet. The seam sometimes swella 
to eight or ten feet in thickness, but seldom falls under two 
feet; theaverage of a large area is four feet. Miners easil^i 
make §1.75 to $2.00 per day. They are charged for houM' 
rent, prices varying from §1.00 to $6.00 per month, accord-" 
ing to quality. The Company keeps a store, but the men 
are paid in money. Some of them have accumulated' 
property and bought little farms. Common laborers getj^l 
per day if they work a full month ; if less, only eighty ceuta. 
per day. The Company pays $5.00 per yard for driving. 
entries, and also pays for the coal taken out at bbe regulsf 
rates. 

The convicts have good comfortable quarters and ai-e well 
cared for. They are paid for all extra work. In Decem- 
ber, 1880, over $400 per week were paid for extra work, 
chiefly to the convicts. Some of them accumulate money, 
comparatively a considerable amount. It is the intereet ofi 
the Company that the convicts should always be in g0o4 
health and able to work, hence their physical conditim 18] 
carefully guarded by keepers and wardens. They are pat- 
mitted to sing as much as thay please and have religions 
service every Sunday. i 

During the past winter this Company has shipped larg^ 
quantities of coal, but it is intended Lo bring the bmineai 
chiefly into the manufacture of coke. As previously statedi 
there are four himdred and four coke ovens, two htindnd; 
and four of these are at t\ie ^as\."SoTVm.\'ae,e,ixty-8ix at Ui 
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Rattlesnake and oue hundred and thirty-four at the Old 
mine. For cleaning the coal there is oneStutz washer, and 
one crusher and washer un an original plan. The coke oveiu 
vary in size, the old ones being ten feet in diameter and four 
and a a half feet high- inside, while the last built are eleven 
feet in diameter and eight feet high. The latter make the 
moat compact and the heaviest coke. Tiie first are usually 
• fihiirged with one hundred bushels of coal, the latter with 
B hundred and twenty-five bushels. The sixty-six ovena 
m the Biattlesnakc mine'are egg-shaped, nine and a half by 
ibnrteen feet, and five and a half feet high inside. These are 
larged with eighty bushels of coal. In all the ovens the 
wal is allowed to bum forty-eight hours except that which 
i over Sundays. This stays in seventy-two hours 
aid makes a foundry coke. The coke made at the Rattle- 
lake mine is not washed, and its entire product is fur- 
bhed by contract to the Chattanooga Iron Company. 
r The opening, plant and equipment of the East Fork mine 
s undoubtedly the best arranged of any in the State, and 
B history is a remarkable i-ecord of good management and 
^apid work. The entry was commenced January 2, 1880, 
and the whole ground was graded for two hundred and four 
ovens, the outside walls of the whole number built, oue hun- 
dred of them fully finished and were burning coke by June 
30th of the same year. At this place the coal as it comes 
from (be mine is dumped on a platform where it is rapidly- 
picked over for large pieces of slate and then fed by eleva- 
tors to the crushers, from thence it passes with water into 
large bins, of which there are three, each having a capacity 
of 4,000 bushels. There it is allowed to settle, the water is 
then drained off atid the coal dumped into buggies and 
charged into the ovens. This coal is not washed, it is sim- 
ply picked over, crushed and charged while still wet. 

The ovena are of sandstone except the bottom, and cost 
$200 each ; some made later cost much less. The coal is 
charged to a height of three feet. The ovens are eleven feet 
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in diameter, six to eight feet high, top opening fifteen inches 
in diameter, doors two and a haif feet square. The pay for 
drawing ovens and loading on cars is forty cents per oven. 
One man with one mule charges the ovens. The crushers 
have a capacity to crush and discharge into the bins every 
ten hours sufficient coal to supply three hundred ovens. The 
entire plant, engine, boilers, elevators and crushers is man- 
aged by three men, and cost only $5,000. The opening of 
this mine with one mile of main entry and T rail track all 
complete, cost $5,641.94. It is doubtful if a mine so well 
opened was ever developed at so small a cost. 

At the old openings, a Stutz washer has been erected. It 
is thought to have a capacity to wash six hundred to one 
thousand bushels per hour, and to take out eight per cent. 
of slate. The plant cost $7,863.46, and there is great doubt 
if it possesses any advantage in treating this coal, as it is 
nearly free from sulphur. 

This Company now, (January, 1881,) supplies 5,000 bush- 
els of coke per day to the South Pittsburg furnace, 3,000 to 
the Chattanooga Iron Company, 6,000 to St. Louis and 
1,000 to Terre Haute. To this will be added during tie 
coming summer at least 5,000 for the furnace at Cowau; 
thus making a total of four hundred tons per day. 

The following is a table of the shipments of coal and cot^ 
from these mines for the last four years : 
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PMENTS FROM TENNESSEE COAL. AND RAILROAD 



COMPANY'S MINES. 



1877. 


Coal. 


Cars. 


Coke. 


Cars. 




320,351 
274,833 
232,039 
157,811 
136,481 
159,570 
148,838 
214,083 
212,823 
296,702 
253,405 
211,825 


1,218 
1,050 
877 
602 
523 
538 
574 
815 
812 
1,123 
967 
803 


71,009 

74,497 

107,613 

133,457 

143,926 

95,544 

85,590 

35,248 

58,295 

85,261 

67,252 

112,636 


133 




144 




212 


\ 


265 




285 
201 




176 




68 




109 




163 




132 




218 








2,598,777 


9,915 


1,070,328 


2,106 



PMENTS FROM TENNESSEE COAL. AND RAILROAD 
COMPANY^S MINES. 



1878. 



Coal. 



227,180 
186,444 
151,769 
152,692 
151,994 
100,541 
149,029 
189,678 
200,087 
247,613 
198,391 
269,198 



2,225,013 



Cars. 



869 
721 
588 
564 
577 
390 
574 
687 
698 
872 
724 
1,006 



Coke 



119,216 

114,146 

121,841 

88,514 

72,549 

99,554 

87,955 

105,026 

83,293 

95,295 

121,524 

114,296 



7,270 1,223,769 



Cars. 



236 
220 
231 
166 
135 
196 
169 
197 
145 
162 
215 
206 



2,298 
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€OAI^ SHIPMENTS FfiOM TENNESSEE COAL AKD RAILBOAI> 

COMPANY^S MINES. 



1879. 



January... . 
February.. 

March 

April 

May 

June 

July 

August 

September 

October 

November 
December 



Coal. 



317,183 
268,292 
188,840 
141,048 
140,158 
118,422 
126,289 
119,977 
181,835 
185,859 
141,184 
246,853 



Cars. 



2,325,930 8,135 



1,175 
976 
680 
680 
484 
410 
422 
405 
617 
629 
818 
836 



Coke. 



107,886 
113,690 
156,536 
251,081 
193,729 
183,247 
217,014 
213,236 
217,343 
226,229 
239,352 
274,431 



Cars. 



2,364,274 



210 
224 
310 

m 

358 
341 
404 
408 
414 
426 
456 
454 



4,418 



COAL SHIPMENTS FROM TENNESSEE COAL AND RAILROAD 

COMPANY^S MINES. 



1880. 



January.... 
February.., 

March 

April 

May 

June 

July 

August 

September 

October 

November 
December. 



Coal. 



250,634 

232,520 

248,645 

205,620 

167,261 

150,776 

170,076 

188,184' 

222,369 

301,627 

319,059 

397,581 



2,854,352 



Cars. 



846 
774 
860 
733 
895 
519 
560 
637 
730 
975 
1,021 
1,221 



9,771 



Coke. 



289,087 
247,454 
297,950 
295,177 
337,742 
341,150 
363,574 
289,604 
303,680 
317,845 
314,415 
268,078 



3,665,956 



Cars. 



480 
414 
492 
527 
593 
615 
658 
531 
541 
579 
544 
470 



6,444 
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One point in this table is worthy of note, the increased ca- 
P^oity of cars, thus in 1874-5 two hundred and fifty bush- 
®^^ of coal were considered a car load. In 1876 the average 
^^^^ load (coke and coal combined) was three hundred and 
"^Vir bushels. In 1877 the average load of coal was two 
*^^iidred and sixty-two bushels, of coke and of coal three hun- 
^^ed and five bushels. In 1878 the average car load of coal 
^as three hundred and six, and of coke five hundred and 
Qiirty-two bushels. In 1879 the average car load of coal 
"Was two hundred and eighty-fiive bushels, and of coke five 
liundred and ten bushels. In 1880 the average car load of 
coal was two hundred and ninety-two bushels, and of coke 
five hundred and ninety- eight bushels. In January 1880, 
the car load of coal was two hundred and ninety- eight bush- 
els, in December, three hundred and twenty-five bushels. 
In February, 1881, the car load was thr«e hundred and 
ihirty-three bushels. This increase of burden on the cars 
is due to the improved character of the road-beds of 
the railroads and to the introduction of steel rails. The Cin- 
cinnati Southern loads its coal cars with fourteen tons or 
three hundred and fifty bushels, and the Georgia Railroad 
has some rated for four hundred bushels. Thus at three 
hundred and fifty bushels to the car a train of twenty cars 
will tafee one hundred tons more of coal than formerly, with 
the same train expense. 

The Company sells coal and coke delivered at Cowan at 
six cents per bushel, though it is probable large contracts 
for manufacturing establishments or blast furnaces might be 
made at a less rate. The price of the coke sold to St. Louis 
is five and a half cents, buyer furnishing cars, for which the 
If ashville, Chattanooga & St. Louis Railroad pays rent. The 
freight is six cents, hence this coke costs eleven and a half 
cents per bushel delivered in St. Louis. 

The Tennessee Coal and Railroad Company pays $40,000 
for its convict labor, and during the busy season about $iOO 
per day for other labor. In 1880, 2500 kegs of com- 
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mon powder and six hundred pounds of dynamite were 
used. Lumber to the value of $7,000 is annually consumedn 
^d the sum of $200,000 is invested in plant equipmentand 
animals. 

LOWER MEASURE COAL. 

On the land of the University of the South, in Franklin 
County, several mines are worked in the coal of the Lower 
Measures being below the great conglomerate. All this 
coal has to be shipped over the Tennessee Company^s Eail- 
road. Two of these are worked by the University Coal 
Company. The seam is two feet thick and the character of 
the coal is free burning bituminous, hard and cubical. One . 
of the mines is called the University Mine, the other Shake 
Rag. From the first one thousand tons were shipped in 
1880, the Company employing fifteen persons; from the sec- 
ond, seven hundred and thirty-four tons were shipped, eight 
persons being employed, of whom five were miners. In the 
same neighborhood a seam reported to be three and a half feet 
thick was worked in 1880, and two hundred tons of coal 
taken therefrom. Another was worked by W. G. Estill 
where the seam was two feet thick, and one hundred and 
seventy-five tons taken out, he employing only three men. 
All this coal is highly esteemed for grate purposes, .but the 
seams are unreliable for extensive raining. One was opened 
by the Tennessee Coal and Eailroad Company and aban- 
doned for this reason. 

At several points along the Nashville & Chattanooga 
Railroad coal mines have been opened in the seams of th& 
Lower Measures, all showing the usual characteristics or 
those seams, being lenticular in character, thickening up and 
thinning out; altogether unreliable for any definite thickness^ 
The coal is of good quality, cubical in form and bears trans- 
portation very well. The seam opened at Anderson's is 
the lowest of these sub -conglomerate seams, only a little 
sandstone and shale intervening between it and the moun- 
tain limestone. At the present time these mines are aban- 
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addition to the workable seams in tlie Lower Measures the 
Sewanee aeam cropa out very near the edge of the plateau. 
Every atream cutting dowu through the strata not only it- 
fords means of access on the mountain side to those various 
seams, but also to that excellent coal un the lop of the secood 
bench. Folloi^ing up Caney Fork, Ohed, Calf Killer mi 
their tributaries easy gmdes for railroads may be obtainwl, 
and they will all afford routes for access at some future day 
to this vast storehouse of mineral fuel now so inaccesBiblc 
Little'sbank near Sparta has been worked for many years, inJ 
shows a good four and a half feet coal, also at various point 
in Putnam, Overton and Fentress counties, tbi 
have been worked for many years for local use. In Fen- 
tresB county a eeam supposed to be the Sewanee seam has 
been opened and is regularly four to four and a half feeC 
thick, but thiscoal does not have so much of the crushed 
or spumous character as the Tracy City coal. It has e» 
tftbli.shed an ^xcetlent character fur purity and superiori 
as a blacksmith coal. i 

These Lower Measure coals have been mined for mi 
years on the Cumberland river, aod at one time afforded 
chief coal supply of Nashville. They were noted as esi 
lent grate coals, and bore transportation and handling k 
but little breakage, 

Near Crossville.in Cumberland county, Geo. D. Bra 
has opened the Sewanee seam for local use and in 1860 1( 
out about 1000 bushels. 

.SEQUATCHIE VALT-EY COAL. 

The mines of the Southern States Coal, Irt 
Company are near Victoria, in Sequatchie Valley, ten n: 
northeast of Jasper. The town of Victoria, wliere the ci 
ovens, fire brick works and machinery are located, is in 
valley, while the mines are on top of the mountain plat 
in a second elevation or bench similar to that in wl 
the mines are opened at Tracy City. From the vaf 
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near the coke ovens, the mountain top is reached by 

•n incline 3000 feet long, and nine hundred and fifty feet 

m vertical height. The summit of the ridge is three hundred 

*J^d fifty feet above the mine entry. The main entry is 

•800 feet long, and the coal varies from six inches to six 

feet in thickness. It is a large, well cut entry and for some 

"^stance would accommodate a mine locomotive. For the 

■^^^t three hundred feet the seam is level, then it dips into 

tu^ mountain at the rate of three and three-fifths feet to the 

^*=*o hundred. This great dip makes a pump necessary which 

^® located about 1500 feet inside the mine, and the steam 

*^f nished by a pipe from a boiler on the outside. The mine 

^^ Well ventilated by ant^ir- course ^lopg^ide the main entry. 

-* ^le location of the entry *ii iinifoftuij^te, it* being driven 

3^ist at the axis of a synclinal 'bi^pali.'Ui thc\foifmation of the 

fountain, but it is the intention of the Compjiny to open at 

^ point farther east where- it \\iilLjfiotj^i]qLQv't th'e trouble it has 

encountered at the prefse'At'O^enifi/gj; T|ie^coil at that place 

las been opened and fou-ad to be,^of go^ quality and free 

from sulphur, and also of good thickness. ' 

^ The coal from the Victoria mine resembles the Sewanee 
' in structure but has a large quantity of sulphur in it, in 
balls and plates from the size of a pea to pieces eight or ten 
t inches long and one to one and a half inches thick. This 
i" ■ feature is no doubt local, as the same seam further east does 
Y not show any such iojurious material. Tiie entry is in 
f a ^^ swamp " or underground basin, which may account for 
this abundance of sulphurous matter. The coal as mined 
is carried to a dump in the valley. There the larger pieces 
of sulphur are picked out and it is shoveled into a double 
pair of Cornish rolls, where it is crushed and falls into a hop- 
per from whence it is carried up by elevator buckets and 
dumped into a trough through which a stream of water is 
constantly flowing. This trough is furnished with cleats 
across the bottom and at these the sulphur collects, it being 
heavier than the coal, in the same manner as gold is collect- 
11 
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ed in the hydraulic process. The trough is about one hun- 
dred yards long and nearly all the sulphur is thus taken 
from the coal. The coal and water are run into large bins, 
from whence the water drains off into a tank and is pump- 
ed back to the crusher to be used again. The coal is drawn 
from these bins into buggies and dumped into coke ovens. 

This Company has fifty-four ovens in use and forty-fonr 
more in process of construction. The ovens are of the 
usual bee-hive pattern, ten to eleven feet in diameter and 
six feet high to the crown of the arch. These are built of 
limestone quarried only a few hundred feet distant, and 
lined with fire brick. An excellent article of coke is made, 
of great body, and especially adapted to the use of found- 
ries. The Company has here also a set of kilns and all the 
most complete apparatus for making fire brick, and oil 
pressed red brick. Lately experiments have been made in 
manufacture of silica bricks for Siemens- Martien steel ht- 
naces, with good prospect of perfect success. An attempt 
was made to utilize the waste gases from the coke ovens in 
heating the boilers, but it proved a failure from some defect 
in the flues. This Company has not yet found any first 
class fire clay in that neighborhood but bring the supply for 
brick from abroad. 

The coal and coke operations of this Company are under 
the management of Mr. H. T. Frater, a mining engineerof 
considerable experience. The employees number one hun- 
dred and four persons, of whom forty-eight are miners. 
There are ten mules in use in and about the mine. 

In 1880 the sum of $19,879.36 was paid out for wage^ 
material was consumed to the value of $3,050.49. The es- 
timated amount invested in plant, equipment and animals is 
^48,487.81. The Company owns about 30,000 acres of 
land bordering on Sequatchie Valley. The hands are paid 
monthly in money. There is also a Stutz washer but at 
present it is not used. 

The Battle Creek mine is owned by the same Company. 
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It is in the sub-conglomorate or Lower Measures, No coal 
of consequence has been found in these measures at Victo- 
ria. The Battle Creek miue is four miles up the Jasper 
branch from the NasbviUe and Chattanooga Railroad at 
Bridgeport. The operation of this mine ia teased out 
to a contractor by the South Pittsburg Company. The 
number of persons employed in December. 1880, waa 
twenty-eight and the wages paid for that year amounted to 
$10,091, 56. The amount of coal shipped for the year is 
stated to be 7,000 tons. The seam, like all those of the 
sub-conglomorate measures, is very variable in thickaesa; 
on an average not over two feet in thickness being availa- 
ble. The coal is of exoellent quality and much liked for 
household use. 

At several points in the mountain bordering Sequatchie 
valley for many miles up to its northeastern end cuni seams 
have been opened, and there is no doubt of the existence 
If there of a continuous area holding the Sewanee .=ieBm. Two 
■^f the banks are known as Deaken's and Stone's. The 'seam 
^Bias been opened near Pikeville by Wm. Colvard, W. H. 
^BHart, Isaac Hopkins and R. S. Blackburn, by J. Clark at 
^KBoberson's Cross Roads, and also near Flagg's store. The 
^Eseam near Pikeville is said to be six feet thick. This point 
^Bie fifty miles from Victoria, hence for that distance at least 
^■it is certain that the Sewanee seam is to be found and of 
^B«asy access. The amount of coal which could be reached 
^Kynd made available by a railroad up this valley is incalca- 
^M lable. At Dunlaji the mountain is unbroken and regular 
^K across for the distance of twelve miles to a point ntar Tracy 
^■rCily- At Pikeville it presents regular features west for fifteen 
^H-or twenty miles to a point fourmiles out of Spencer, in Van 
^KBuren county, and to the north for sixty or seventy miles. At 
^Vthe practical estimate of 4,000 tons to the acre, an area here 
^Hten miles wide by twelve long would give the amount of about 
^Baboat 307,200,000 tons of available coal in the Sewanee seam 
^Kalone. It indicates one of the eccentricities of capital that 
^Bthia valley should not have been selected as the seat of the 
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coal operations of the Company which originally expended 
a large amount to reach Tracy City. 

In the mountains sides which form the cove of Little Se- 
quatchie river a cumber of banks have been opened for 
neighborhood use, known as the Parmelly, Prior's, Green's 
and Caldwell's banks. At some of these coal of excellent 
quality and good woi:kable thickness is found. 

ETNA MINES. 

The Etna mines are located on the Nashville and Chatta- 
nooga Railroad, fourteen miles from Chattanooga. They 
are now under the management of D. B. PilLsbury, receiver. 
The only seam worked is that called the Kelly seam. It has 
all the characteristics, in appearance, of the Sewanee seam, 
though the analysis shows less ash, which is stated to be 
fawn -colored, while that of the Sewanee is white. 
These are minor differences, but it is undoubtedly the same 
geam as the Sewanee at Tracy CJty. 

This property is located in a continuation of Walden's 
Ridge, locally called Raccoon Mountain, the strata here 
being nearly horizontal. The same mountain on the south 
side of the Xaj?hville and Chattanooga Railroad is called 
Sand Mountain, and so continues into Alabama. The Etna 
Mines are the best and most accessible point to study the de- 
velopment and characteristics of the Lower Coal Measures.. 
A railroad track, 7,200 feet long, extends from the Nash- 
ville and Chattanooga Railroad to the top of the plateau 
This line skirts the mountain side, cutting away the earth 
and rock, and then through several long deep cuts it reaches 
the top. These cuts afford excellent opportunity to study 
the various formations. In the railroad cut near White- 
side a thin seam of red fossil iron ore shows; farther east 
several seams over a foot thick are found. Above this 
formation is found the siliceous group and the moantain 
limestone. The mountain limestone does not show on the 
line of the Etna Mine Railroad, the first formation fouiK^ 
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Ibeing the diales and ahaly saDdstones of the Lower Coal 
Measures. In theiie is found a thin seam of coal, above 
ihis is a wide belt of shales containing modules of carbonate 
iBf iron ; then eomea a seam of coal which varies from two 
3 six feet in thiclinesB. It has been worked to a limited 
IBXtenfc, and is a good <;okiDg coal, but contains considerable 
ilate. It is thought to be the same seam as that worked at 
ihe Dade mine in Georgia. lii the black slate above this 
joal is a very persistent seam of iron ore about twelve 
oches thick, which can be easily mined with the coal, 
iBpeciaily in entries and from ^vhich could thus be made 
ivailable a considerable quantity of ore. Between this 

L and that called the main Etna are two thin seams 
pf coal of no importance. The main Etna was the seam 
ihiefly worked tor many years ; it la now abandoned. It 
ffas an escelient coal, but the seam was so variable inthick- 
lesa as to make mining very costly. It ia probably 
he same coal as the middle sub-conglomerate at the Uni- 
wrsity, in Little's bank, etc., in Overton and Fentress, and 
L the Cumberland river. Between it and the top of the 
latean are several thia seams. On the top of the plateau 
, track 1,000 feet hmg reaches the foot of the ridge forming 
be second bench or ])lateau, and in it is the Kelly seam. 
Lbove are two other seams called the Slate and Walker i 

s. The first has too much slate to be valuable, the sec- M 
ad is a handsome cubical coal, but contains large numbers 1 
f sulphur balls. It ia four feet thick where the entry is 
lade through the mountain, but to the right and left thins 
own to almost nothing. 

The Kelly seam, as has been stated, is the only one now 
•orked. The seam dips into the mountain at a slight 
agle, the water runs to a swamp orundergrouud basin, and 
.th.eu pumped out by an engine situated near the mouth of 

line. The present management, however, has run an 
itry through the ridge to the north side, with a deep side 
itch, which will drain the mine naturally, and also give 



I 
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better ventilation. The mine cars hold sixteen bushels, uicb 
are carried to the mouth by mules, thence holuted up an in- 
cline by a steam engine and wire rope; there they Mft 
dumped into the large cars which go down to the rallroitdt 
chutes. 

The operative force of this mine, is comprised of onft 
hundred and seventeen men and seven boys, and twelve. 
aiulep. The equipment consists of three steam engine*^ 
three boilers, 7,200 feet of narrow-guage railroad outside 
of the mine, generally of twenty-two pound rail. In thft 
mine 6, QUO feet of track are laid with twelve pound rail- 
There are also sixty small cars and sixteen large ears. Thft 
permanent improvements consist of a store-house, superin-.; 
tendent's and assistant's houses, and numerous houses for. 
operatives. The pay-roll for 1880 amounted to |40,000!, 
Sixty kegs of powder and ten pounds of dynamite 
consumed. The miners arc paid sixty to eighty oenW 
per ton, according to the thickness of the coal, and' 
take out on an- average eighty bushels per day of eigbt 
to ten hours working time. For driving entries three toi 
three and a half dollars are paid ]ier yard, and the coal peii' 
for at the regular rates. One-third of the men own tli« 
houses in which they live. A free school is kept for fivffi 
months, and the same is continued another five by sub-' 
scription. 

In 1878 this mine produced 22,956 tons of coal j in 1878, 
20,000 tons, and in 1880 18,000. The usual proportioa 
coked is about one-fourth the product of the mine. Th* 
coke is sent to foundries all over the South, and the coal W 
blacksmith and railroad shops in every section. Ifc sells for 
a higher price than any other Tennessee coal. 

The Vulcau mines, in Sand Mountain, near the NashvilU' 
and Chattanooga Kailroad, seventeen miles from Chfitta^ 
nooga, have been abandoned for some time, and the prop- 
erty is now in the Chancery Court. 

In Walilen'8 Ridge, across the Tennessee river, east of 
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Chattanooga, and down the river almost in the " Suck, *^ 
coal has been opened at various places, but no extensive 
mining done in late years. During the war considerable 
coal for the use of the United States army was mined at 
this opening, and brought up to the city in boats. At this 
point, and all along where the river cuts through, only 
the lower coals are to he found, but passing up the valley 
to the northeast the strata of Walden's Ridge becomes 
thicker, gaining by the super- position of the Upper Measures 
of the second bench, which contain the Sewanee seam 
and, as at Tracy City, they are here found capping the 
plateau. Though the coal seams have been found at several 
points, notably in the gorge of North Chicamauga, no con- 
siderable openings have been made below Melville Station, 
on the Cincinnati Southern Railroad. • At this point, under 
the name of the Hamilton County Coal Company, Mr. 
Thos. Parkes opened a seam of coal during the latter part 
of the year 1880, and made all preparations for shipping. 
This is called the Daisy Mine, and is very promising. 
He has 7,000 acres in his mining property, and employed 
sixty-two men and seventeen mules in the various opera- 
tions of mining, building chutes, hauling, etc. 

SODDY MINE. 

r 

The principal mine, and that operated on the largest 
scale in this section, is that of the Soddy Coal Company^ 
located near Rath burn Station, on the Cincinnati Southern 
Railroad, in Hamilton county. This property is owned by 
William and M. H. Clift, and by them leased to the Soddy 
Coal Company. The property consists of 6,000 acres of 
land, and contains all the seams of coal of the Upper and 
Lower Measures. The royalty is one-fourth of a cent per 
bushel, six and one-fourth cents per ton. There are eight 
or ten, probably eleven, seams of coal in the property from 
the foot of the mountain to the top of the second bench. 
Only one of these has been worked, but lately preparations 
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caused by a flood. The Walden's Ridge strata are the same 
as at Soddy.. 

From Soddy to Rockwood no extensive mining opera- 
tions have been done for the purpose of shipping coal. The 
coal seams have been opened at various points for explora- 
tion and local use. The creeks coming down from and 
through the strata of the mountain give convenient access 
to the various seams of coal. McGilPs Creek, Sale Creek, 
in Cranmore's Cove, and Richland Creek are instances of 
such. Near Dayton, on the latter creek, extensive openings 
have been made by a wealthy English company, which 
bought a large tract of land in the neighborhood. The 
manager has not shipped any large quantity of coal, but 
seems rather to have been testing the value of the coal seams.. 
One entry has been driven in several hundred yards. The 
coal resemblrs that of the Sewanee seam. Five seams have 
'been opened«at this place, but not developed to such an ex- 
tent as to justify the erection of furnaces as was pontem- 
plated at first? 

In the gorge of Piney Creek, near Spring City, on the 
Cincinnati Southern Railroad, a seam of coal has been 
opened and some taken out for local use. A Northern 
Company has surveyed and is building a narrow gauge 
railroad at this point to give access to the timber and 
coal lands. 

At Clear Creek, and also at White's Creek, coal of ex- 
cellent quality has been opened near the level of 
the creek and higher up. Near the top of the mountam, 
on the head waters of White's Creek, a bank of coal has 
been opened to a small extent, which is claimed to be 
eleven feet thick. It is known as McCalPs bank, and 
the land has been bought by some persons from Ohio, 
and a railroad surveyed to Lorraine Station, on the Cincin- 
nati Southern Railroad. The great thickness of the coal is 
undoubtedly local. It is said to be an excellent coal, and 
in burning leaves a white ash. It is probably the Sewanee 
6eam. 
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From White's Creek tbe dip of the coal iuto the strata 
ff the ridge or mountain, heretofore comparatively slight, 
Kgins to make a sharp angle, which at Ruckwood reaches a 
Hteh of 35 to 45 degrees, and at Emery G^p of 70 to 75. 
t The Iloaue Iron Compauy's mines at Gockwood are in 
p« disturbed seams of "Walden's Ridge. These seams are 
Be Lower and Upper Measures combined, and were cut oflf 
Bom the main Cumberland Mountain, and crushed into 
Beir present position when that great downthrow occurred 
■bich Prof. Leslie says has preserved to ub thousands of 
feet of coal measures not existing in the bituminous field of 
Pennsylvania. 

I The Eockwond coal is mined entirely for use in the fur- 
laces which are located near the mine. The Company em- 
poys in the mines eighty-one men and four boya, of whom 
ixty-five are miners. It has nineteen mules employed ia 
ne mine, and consumed iu 1880 powder to the value of 
fe,120. The miners are paid two cents per bushel and the 
»al is estimated to cost three cents a bushel delivered at the 
[butes near the coke ovens and the furnaces. The product 
1 1880 was 1 ,100,000 bushel-s, about oue-foi*rlh of which is 
nked. The mine is worked by three entries. No, 1 is one 
pd a quarter, and No, "2 is one and a half miles in length, 
md No. 3 is five hundred feet. The latter is the last cut 
md was driven straight into the mountain at right angles to 
he strike of the strata and the coal was struck where it 
Hps at an angle of thirty-sis degrees aud about three hun- 
pKd feet from its outcrop. This entry or tunnel is cut 
Krough solid rock almost all the distance, and is an exeel- 
■ot piece of work. It cost $6,640. At the point where it 
nikes the coal a ventilation shaft has been driven out to 
Be surface on the slope of the seam. The coal is mined by 
Riving levels to the right and left and drifting up andstop- 
Eig out, as is done in dipping veins of the various ores. 
F The nalifinality of the miners is interesting; nine are 
BCelsh, eight Euglisb, one Scotch, three Germans and the 
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rest natives. Twelve of them own their own hooses, located 
chiefly on land on the mountain plateau. The rest live b 
houses in the valley belonging to the Company. The price 
of hoard is $2.50 to $3.50 per week. 

From this place to the Bear Wallow Grap beyond Coel 
creek, Walden's ridge is a well defined outlier of the Cum- 
berland mountains, with its sandstones, shales and slates 
pitched at a varying angle, and everywhere containing nuuij 
seams of coal, two of which are known to be workable, bat 
at the same time having the peculiar lenticular form com- 
mon to the Lower and sometimes to the Upper Coal Meas* 
ures, which characteristic is increased by the great convul- 
sions to which its strata have been subjected. 

In the cut of the Cincinnati Southern Railroad through 
the end of Walden's ridge at Emery Gap is a fine exposure 
of the vertical strata, and a number of seams of coal are 
plainly shown. As snould be expected from their locatioD| 
near an axis of great disturbance, the thickness of these seams 
is much contracted. 

The next opening in the ridge succeeding the last was 
made by the Sftiall Brothers, of Baltimore, many years ago, 
and is known as the Emery mines. They are not worked 
at the present time. The seam, which here pitches at an 
angle of sixty degrees, is reached by a tunnel through the 
rock and slate two hundred and ten feet long, and from it 
levels are driven to the right and left. The level to the 
left on the southwest was driven a few years ago by Capt 
J. C. Xelson, nearly a mile, to test the seam, and in that dis- 
tance it did not vary six inches from four and a half feet 
in thickness, the dip, however, became a little less. This 
coal is of excellent quality, making a very good coke, near- 
ly free from sulphur, and the seam is at the same time mow 
regular in thickness than at Rock wood. It was mined two 
years ago at a cost of one and a half cents a bushels. The 
mine is ventilated by an air-course driven up to the outcrop 
on the dip of the seam, about one hundred and fifly feet in 
length. 
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An analysis by Prof. Wormley, of Ohio, gives : 

Specific gravity 1.308 

Fixed carbon 63.10 

Volatile matter 27.70 

Ash 7.70 

Sulphur left in coke 45 

. There are few better locations for an iron furnace than 
this property. There is an abundance of water convenient 
and there is a considerable quantity of iron ore in the im- 
mediate neighborhood. The coal mines are only four miles 
from the Cincinnati Southern Railroad. Coke from this 
eoal; made in open air pits, was . used at Oakdale fur- 
nace under its former ownership. No. 1 foundry pig 
was made there, on an average of one hundred and two and 
a half bushels of coke to the ton of 2268 pounds. The mine 
is fitted with an excellent incline and a a good wire rope 
1000 feet long. Prof. Bradley estimated that in the seam 
now opened over 880,000 tons could be mined from the 

present tunnel upward, and fully as much more drawn from 
below before the water would make mining too expensive. 

A tunnel cut four hundred feet lower would give access to 
an immense body of coal. Prof. Broadley found seven 
seams of coal in Walden's ridge at that place. The prop- 
erty contains over 2000 acres of coal land, running on the 
fiice of the ridge for over two miles and taking in several 
miles of the iron ore seam in the valley. 

At Oakdale considerable money was spent in mining for 
coal in Walden's ridge and but little obtained, perhaps from 
searching in improp a* localities, but the strata at this place 
are very much disturbed. 

Going through the gap caused by the passage of the 
waters of Little Emery river the horizantal strata of the 
regular Cumberland mountain are reached. Coal has been 
mined here for many years but only of late to a large extent. 
The Oakdale Iron Company has built a narrow gauge rail- 
iroad to these coals and commenced mining them for use in 
the furnace. As yet, however, no seam has been found av-^ 
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-eraging over thirty inches in thickness, but where found 
it is of .excellent quality, having very little sulphur and not 
three per cent, of ash. The demands of the furnace for 
fuel being beyond the capacity of the ovens for noiaking coke, 
some raw coal has been used with good results. 

POPLAR CREEK. 

At Winter^s Gap Walden^s ridge is cut through down to 
the valley level twice in a short distance by forks of Poplar 
<3reek, and thus access is given to the ore of the most valu- 
able coal fields of the country. In the American knob k 
the Bear Wallow and Big Brushy mountain, and their 
spurs and ridges contain a supply of mineral fuel, as 
great as that of any like area of bituminous coals in the 
United States. Prof. Safford in his B.eport to the Tennes- 
see and Pacific Railroad Company on the mineral wealth 
along its route says of the coal seams of this place : 

" In order that the reader may have a satisfactory idea of 
the structure of these high mountains near Winter's Gap 
and of the amount of coal they contain, I give below a sec- 
tion of the range. This was taken by myself at a point of 
the mountains some miles north of Winter's Gap, the moon- 
tain here rising to an elevation of 2,300 feet above the val- 
ley. It is a fair representative of the structure and coal of 
all the mountains in this region, excepting that many of 
them are not so high and do not contain the very highest 
beds. The thickness of the strata is given in feet : 

Sandstone at top of mountain 100 feet. 

Shales and sandstones , 249 " 

Coal 6 " 

Shales and sandstones 240 " 

Limestone 37 " 

Shale 74 " 

Coal 4 " 

Shales 40 " 

SanQstone 60 to 80 " 

Shales 50 " 

Coal (outcrop) 

Shales and sandstones 120 to 170 " 

Shales 130 " 
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Shales with nodular iron ore „ 120 ** 

Coal outcrop 1 ** 

Shales 6 " 

Coal (outcrop bed 5) 3 " 

Shales and sandstones 110 " 

Shales mostly ... 100 " 

Sandstone 70 to 100 " 

Shale 45 " 

Coal (with four inch shale parting) 3 ** 

Shales and sandstones 180 " 

Sandstone 50 to 80 '* 

Coal 3 ** 

Shale with nodular iron^ore 25 ** 

Sandstone and shale 150 ** 

Coal (outcrop) 1 ** 

Fire clay 4 " 

Shale 5 '' 

Coal 5 to 7 '' 

Fire clay and slate 5 ** 

Shale 30 '' 

(Foot of mountain nearly.) 

" This section is a natural one, there having been no dig- 
•ging except in the lower bed of coal, all the other exposures 
being mere superficial outcrop. Notwithstanding, we have 
nine beds presenting an aggregate thickness of twenty -six 
feet of solid coal. If the beds were properly opened they 
would doubtless prove to be thicker. The aggregate must 
be at least thirty-six feet. Moreover, search with picks and 
shovels would reveal other beds now concealed. The coal 
beds below the level* of the road at Winter's Gap are not 
represented in the above section. The lowest in the section 
is a splendid bed. The beds above are likewise accessible 
and contain an amount of fuel of which we have no adequate 
conception.'' 

The coal seams on Poplar creek and its tributaries have 
been mined only for local use in a small way by Mr. E. A. 
Reed, but the coal has been hauled as far as t 
some blacksmiths refusing to use any other, 
steel is to be worked. The two forks c 
far up inside the Gap, and the narrow 
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panies them affords a cheap route for railroads to reach the 
coal, even in the highest mountains; but the lower five feet 
seam comes down almost to the Gap in a series of ridges or 
spurs which shoot off from the Brushy mountain and Amer- 
ican knob. Trial entries have been made at dozens of places 
on these ridges and the coal found everywhere at the same 
sea level as at the point of the spur near the Gap. By branch 
roads running up each of these creeks and skirting the 
foot of the ridges an enormous volume of coal business 
could be done without probability of one train of cars inter- 
fering with another. This coal is noted specially for its ex- 
cellent qualities for storing. It will stand exposure for 
years without any tendency to slack or losing any of its co- 
hesive strength, and apparently burning as well as ever 
Large blocks have been exposed to sun, rain and snow for 
six and seven years with these results. A line of railroad 
has been surveyed connecting this place with Clinton on the 
Knoxville annd Ohio Railrojid, and with the Cincinnati 
Southern at Emery Gip. The distance to Chattanooga is 
about ninety -two miles. 

The Salt Well at Winter's Gap has been mentioned. 
It was first bored by Prof. Estabrook, President of 
the Tennessee Uaiversity, who erected great piles of 
brush and brier stalks for concentrating the water on the 
plan used in Southern France and made considerable salL 
Through accident or otherwise the brush pile was burned 
and Prof. Estabrook dying soon after, the whole matter was 
abandoned. For many years the salt water flowed from the 
top of the pipe and during the war many hundred bushels 
of salt were made by the neighborhood people. It is stated 
that Prof. E.tabrook bored to the depth of 800 to 1000 feet 
without passing through the coal measures, but unfor- 
tunately no record of his boring is to be found. He 
was a man of considerable scientific attainments and un- 
doubtedly kept a record that would have been of value. The 
record of the late boring by Mr. E;eed is foubd on a pre- 
ceeding page. Gas came from the well in large quantities 
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and at low water comes up from the creek at several points. 
It can easily be lighted with a raatch and for a moment the 
flame flashes over the surface of the water. The tubing of 
Mr. Reed's well was imperfect and the fresh water was not 
fully kept out, hence it was hardly a test of the strength of 
the brine. It would no doubt, if properly tubed, prove equal 
to the salt water of some of the Ohio salines. No place 
could be more advantiigeously located, for when the mines 
here are largely worked the slack coal can be had at a cent 
or two per bushel. Experiments made by Prof. Colton, with 
the water pumped out by Mr. Reed, gave a bushel of dry 
salt from two hundred and fifty gallons of water. 

In Walden^s Ridge, near Winter's Gap, the coal has been 
opened at several places but not used to any extent, the 
openings being made chiefly for testing the existence of the 
seams. Donnovan's or Mountain Fork Gap, two miles 
northeast of Winter's Gap, afl^ords another means of access 
to the horizontal seams of the Cumberland mountain, being 
a through cut out of which flows the mountain fork of 
Poplar creek. The coal has been opened for local use. 
From this point to Coal creek Walden's Ridge ijs without a 
break and presents a very regular sjirface, but except for ex- 
ploration no coal has ever been opened. 

COAL CKEEK DISTRICT. 

Coal Creek is the great seat of the coal industry of E jst 
Tennessee, and yet its present is only a dim forecast of what 
may be its future. As yet nothing but coal for household 
or steam purposes has been sent from its mines. W^ith eight 
or ten workable seams of coal, a number of which make ex- 
cellent coke and probably one that will work raw in the 
blast furnace, not a bushel of coke is made for any purpose 
and not a ton of coal shipped for use in an iron furnace. 
The furnishing of coal exclusively for domestic use is an 
uncertain business in the South and seldom profitable. The 
perfect success of a coal business can only be obtained by 
12 
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constant work in supplying large quantities of steam and 
gas coal, and coal or coke for iron furnacee. 

Access is afforded to tbe horizontal strata of the Cum- 
berland mountain through the Gap in Walden's Ridge m^ 
by the passage of the waters of Coal oreek. -Just inBidetiu 
Ridge the waters of the creek divide, one fork coming from 
the right the other from the left, thus giving a narrow valley 
between the Eidge and the mountain. Along the east 
of the mountain are located the various coal mines. The 
■valley affords an easy route for the railroad tracks, whiok 
may be extended for many miles to the right and left, them- 
by giving access to an enormous area of coal-bearing atnUi. 
To the northeast this valley is deflected to the north 
west by a ridge called Bear Wallow, which connects ll» 
Cumberland Mountain and Walden'rf iiidge. Beyond thi* 
point Walden's Ridge loses its ideiitily or rather is brokm 
away and such coals as have been lound pitch deep down 
into the strata below the general surface of the country. 
On the left the creek is continuous for many miles and witk 
its tributaries affords good valley routes for railroads and 
areas of level laud for settlement. 

No accurate geological survey of this property has 
been made ; the only data from which conclusions as to tl» 
number of seams of good coal and the thickness of the strata 
can be drawn is a brief reconnoissanee made by Prof. Brad- 
ley, which from that gentleman's well kuown care and skill 
may be assumed to be approximately correct. From ^ 
bottom of the creek at the railroad bridge to the top of th> 
Big Butte he makes eighteen aeam.'i of coal in the horizon- 
tal strata; the pitched seams of Walden's Ridge also exist 
but have never been worked. Of these eighteen seama b» 
thinks eight (o be of workable thickness. As this section 
in detail has been published a number of times It is omittdl 
here. The seam now solely worked he classes as coal E. il 
is probably the same as the lower seam opened at WinleA 
Gap, and the equivalent of the famous Pittsburg seam, Tbe 
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limilarity of their constituents as given in the table ofaaaly- 
les is striking. The band oT elates carrying nodules of 
Iron ore lies below this seam as below the Pittsburg ; it too 
IB divided into benches by bands of shale, but not so thick 
ie those in the Fltlaburg seam. The general impression is 
that the Pittsburg seam is a great seam of coal ten to four- 
teen feet thick; in some degree this is true, but it has a bad 
roof and also is divided into three benches of very differ- , 
snt quality, and the part mined seldom gives over six to sev- 
BD feet of available coal. The Coal creek seam E. may be 
certainly relied upon for five feet of coal, the total thickness 
of the seam being over wx ftet with two thin shale partings, 
the thickest three and a half inches. All miners know that 
luch a seam is the character most easily and cheaply work- 
id. The roof is good and in over ten years of working 
>nly two accidents have occurred from the falling of slate. 
In properly constructed ovens this coal would no doubt 
,ake a very feir coke, but as yet there is no great demand 
for such an article in Knoxville and the distance of carriage 
"would prevent competition with other cokes in the Chatta- 
nooga market. 

The Coal creek mines were first opened for shipping trade 
n the completion of the Knoxville and Ohio Railroad in 
1870. During the succeeding year, 1871, 36,000 tons of 
■«oal were carried over this road ; in 1873, the shipments 
amounted to 46,206 tons; in 1874, to 36,816 ; in 1875 to 
■62,369 ; in 1876, to 57,459 ; in 1880, these shipments were 
150,000 tons. 

At the present time there are six companies operating 
'mines on Coal creek. All work the same seam and pay one 
tient per, bushel or tweniy-five eenis per ton, royalty. The 
^neral plan of working is to mine at the bottom and prize 
-down and all the mines but one stop work in the summer, 
■or slack down to a very small output. 

THE KNOXVILLE IRON COMPANY. 

This company conducts the largest operations. The mine 
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is located on the left hand or south fork of the creek. It is 
the best operated mine in the State, unless the east fork entry 
at Tracy City be excepted. Having been commenced since 
late improvements and with ample moneyed means^ everyar- 
tificial appliance for the cheap and rapid production and 
shipping of coal has been adopted, but even with all these 
the entry was not made large enough to admit a mine loco- 
motive. The entry is of double size admitting two tracks 
and outside there is a double track railway 1,650 feet long 
to the chutes. The main entry is over nine hundred yards 
long ; and the seam dips into the mountain at the rate of 
two inches to every eight yards, thus making a total depth 
at the end of the main entry of about twenty feet. The dip 
of the seam and the location oi the entry being near a sag 
or ravine in the mountain, causes the accumulation of con- 
siderable water, especially in winter. This is sometimes 
drawn out in valve cars, but when in quantity pumped to 
a natural basin and thence drawn out by a syphon pipe. 
The number of acres leased by the company is three hun- 
dred and twenty. 

This company employs throughout the year one hundred 
convicts, and in the busy season fifty to sixty free laborers. 
It has the contract to furnish coal to the railroad, and also 
supplies its own rolling mill at Knoxrville, and has supplied 
large quantities to the Roane Iron Company at Chattanoo- 
ga. The mine is therefore worked all summer, while the 
other mines are comparatively idle. In summer the mining 
is done on top of the coal, and many rooms are so left that 
the coal only has to be prized up to be ready for loading in 
the cars. 

The convicts are hired from the lessees of the State Pen- 
itentiary. The price paid is private but is supposed to be 
eighty cents per day, to which forty cents per day may be 
added as the cost of feeding, clothing and guarding, making 
a total of $1.20 per day. The convicts are tasked one hun- 
dred bushels of clean lump coal per day. Very little slack 
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taken from the mine, it being raked back and left in the 
oma. About fifteen per cent, of the seam rained ia slack, 
D per cent, is left standing for supports. This company 
(reduced for the year ending September 30, 1880, 96,918 
boDS, and paid out $48,229.2.5 as wages, and for maleriala 
ased in the mine, $6,600. In and around the mine twelve 
inles are worked, and of the force of one hundred and sixty 
jraona, fifteen are boys, and one hundred and thirty minprs. 
'ery little powder is used and that only in entries. In 1879 
le company shipped 70,000 tons, and have shipped as high 
I seven cars per day to Roane Iron Company for use in 
le Siemens- Ma rtien steel making process. 
The houses belonging to the mine are located on the hillside 
lyerlooking a beautiful little glen, and are alt neatly white- 
washed or paiuttd, and present a very attractive appearance, 
! couvicta have good, clean and comfortable quarters, and 
e well cared for, it being of the highest pecuuiary interest 
the compauy to have them all healthy and able to work, 
'hey are supplied with abundance of fresh meat in winter 
nd vegetables in summer, and a good physician is furnish- 
by the Company whose duty it is to inspect their quar- 
irs and see to their physical condition every day. The en- 
re business is under the management of Capt, Jno. F. 
dnrnbly. Capt. Hightower has charge of the mine and 
lapt. Jno. F. Davis of the prisoner's quarters. Some of the 
DDvicts make money by extra work and also by selling 
inkets made from the band of cannel coal. Few save their 
,oney. 

As an item of curiosity the nationality of the employes 
given: Of the free labor twenty-six are natives, three 
''elsh, four Irish, five Euglish, one Dutchman and one 
'renchman. Of the convicts, thirty a,re white and seventy 
ilored. 

The free labor is paid two cents a bushel and the usual 
ly's work is one hundred bushels; some do more, especially 
the Ijusy season. Most of the free laborers own the 
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houses in which they live; others rent houses or board la- 
the village. 

The cause which led to the substitution of convict- for few 
labor in this mine originated in a strike of great magnitude 
which occurred during the very severe cold weather of 1876 
and 1877. The miuerswere receiving three cents per bosh- 
el and struck for four. So great was the famine in coa! the 
people in Knoxvillehad to burn old slack coal, and the rail- 
road was obliged to get its supply from Dade mines. Tiie 
strike lasted a month when some of the mines put in miners 
at three and a half cents. The Iron Company soon after 
made a contract with Cherry, O'Conner&Co., for one hun- 
dred convicts, and since then]the price of mining coal on the 
creek has not exceeded two cents per bushel and frequently 
goes as low as one and a half cents. Much opposition to 
the working of convicts was at first exhibited and threats or 
violence were made but the determination and energy of the- 
company together with its conciliatory action soon restored 
quiet. 

THE CENTRAL COAL COMPANY 

Has a lease of twenty acres joining the Knoxville Iron 
Company on the southwest. The operative force of thia 
company consists of thirty-three men and four mules. For 
the year ending December, 1880, it produced 14,738 tons^ 
Two cents per bushel are paid for mining, and the miners 
average one hundred bushels in eigh tor nine hours' workj. 
A few of the miners own the houses in which they Uva, 
others rent or board. The company does not own any 
houses. Rent for an ordinary miner's hou^e is two to tw* 
and a half dollars per month. Flour is sold to the men at 
four dollars per one hundred pounds, bacon averages ten 
cents per pound, fresh pork five cents and beef the satae- 
The mine operatives are managed by W. B. H. Wiley, 
Howard H. Wiley is Secretary and Treasury, and Mr, E. 
E. McCroskey, Agent, in Knoxville. This mining opera- 
tion is probably conducted with less expense and morft 
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Ipiofit than any one on the creek. The nationality of the 
Iminers is ; Welch, 2 ; Irish, 2 ; white natives, 16 ; 



THE BLACK DIAMOND COAL COMPANY'S MINE. 

This mine is the next one up thia fork of the creek, and 
joins the Central on the northeast. This company at one 
time carried on the moat extensive operations on Coal 
Creek. Three mines were owned and operated by it, and 
in 1876-77 the shipments amounted to 60,000 tons of coal. • 
Now only one mine is worked, though the company holds 
large tracts of land by lease. It has two hundred acres in 

I the lease now worked, and the seam is well opened, the 
entry being run one mile long through the spur of the 
mountain, thus having natural drainage. The employes 
number forty-nine persons, and ten mules are used. The 
product amounted to 15,486 tons for the year ending Decem- 
ber 31, 1880. The miners rako the coal in the rooms; 
about ten per cent, of the coal is slack. This plan of 
raking the coal in the rooms ia universal at Coal Creek, 
there being very little market for slack. The wages paid 
by this company to all persons for the year ending May 31, 
1880, was 114,000. A store is owned by the company, 
and nearly all the wages of the men are paid in scrip 
which is redeemable in merchandise. T. H. Heald is the 
agent at KnoxvilJe. 

THE COAL CREEK COAL COMPANY. 

This was one of the first organizations to commence 
■work on the creek. The coal seam was opened on a small 
tract of land extending from up the mountain side entirely 
across the creek, to Walden'a Ridge. For the use of the 
company a wide gauge railroad from the mine chute was 
built to the Knoxville and Ohio Railroad. This road oc- 
cupied the only available grade to reach the coal on this 
fork of the creek, and hence now all the companies up this 
■fork have to pay the Coal Creek Company toll for each oar 



[184] 

• 

passing over the traok. The toll is from the Knoxville Iron 
Company twenty- five cents per car, the Central thirty- 
seven and a half cents per car, and from the Black 
Diamond fifty cents. The coal area belonging to this 
company amounted to only a few acres of land, and it has 
been worked out. The profits of the company come from 
its railroad. 

THE ANDERSON COUNTY COAL COMPANY. 

This company has the same officers and stockholders as 
the Coal Creek Coal Company ; but at present the operations 
are conducted on land leased from the Coal Creek mining 
and Manufacturing^ Company. For the year ending May 
31, 1880, the employes numbered thirty-three persons, and 
three mules were used. The product for the same 
time is stated at 6,000 tons, in which time $4,400 was paid 
out as wages. 

THE EAST TENNESSEE COAL COMPANY. 

This company was organized to operate near Careyville, 
but meeting many faults in the coal strata there moved to 
Coal Creek, and bought out the Weldou Coal Company, 
which was operating a small tract of coal belonging to the 
Coal Creek Coal Company. Later that was abandoned and 
a new mine opened on a small tract of land belonging to the 
Anderson County Coal Company. On September 30, 1880, 
this company was employing thirteen men and five mules, 
and had produced to that time 3,500 tons of coal, a great 
deal of the labor then being usf-d in operating the mine. 
The manager of this company\s mining operations is an in- 
telligent Englishman, and he states that foreigners improve 
in health by coming to this country, but the great draw- 
back is in the fact that the educational advantages are not 
so good. He estimates the opening of a new mine in this 
region to cost $2,000; of course this must depend on oca- 
tion and length of track to be built to the main line. 

THE WELDON COAL COMPANY, 

As stated, was merged into the East Tennessee Coal Com- 
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pany, having mined up to the time of the sale 1,400 tons. 

THE EMPIRE MINE. 

This is on the northeast fork of Coal Creek. It was 
opened by McEwen, Wiley & Company, and a large sum of 
money -spent in developing the coal seam. After passing 
through various complications of ownership it was leased by 
the Black Diamond Company, and worked at intervals 
during two years past. The property is now in litigation. 

THE FPwANKLIN MINE. 

This was at one time operated very extensively by the 
Black Diamond Company, but it has not been worked for 
the past two years. About 3,600 tons of coal were shipped 
from this mine in 1876-77. The entry is not eligibly lo- 
<;ated, and it was flooded with water until the privilege of 
draining by a basin in the Empire mine was obtained. 

THE CUMBEKLAND MINE. 

This was operated by the George Brothers, on a small 
tract of land belonging to Mr. Billingsly, wnich they leased 
from him. They worked it for a short time and then sold their 
lease to the Star Coal Company. This company work three 
mines, all on the northeast fork of Coal Creek. The mines 
are all in a small tract, belonging to various persons, inside 
the boundaries of the Coal Creek Mining and Manufacturing 
Company^s property. The railroad, which formerly only 
run to the Empire Mine, has been continued half a mile 
further up the creek to accommodate the mines (if this com- 
pany. The product of two of the mines has to be hauled 
about two miles. In both operations about seventy hands 
are employed, and to January 1, 1881, from September 30, 
1880, 4,000 tons of coal were shipped. The section oi this 
coal field in the neighborhood of thes^ upper mines, on the 
forks of Coal Creek, offers the most advantageous location 
for the proper opening of the coal seams and for the opera- 
tion of mines on an extensive scale of any part ot the 
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Coal Creek coal area. The mountain rises in regular eon- 
tour, is distant from the seat of the disturbing iiifluencesof 
WaldeD's Ridge, and broad vallejs afford excellent accom- 
modation for the dwellings of a mining population, aa well 
as for railroad tracks and coke ovens. 

The seam worked at Coal Creek can be depended on fot 
five feet of got>d coal. Only one of the mines is worked 
all summer. The cause of this, as heretofore stated, exigta 
in the fact that nearly all the output is for domestic use, 
and, also, the agents in Southern cities do not have the 
ability or inclination to store large supplies of coal from 
summer work, and usually buy a.s they sell. If the coal was 
mined and shipped in the summer, it could be mined at ft 
less rate per bushel, and lower Ireight rates could be ob- 
tained. The usual summer rate fur digging is one and a half 
cents per bushel, and some of the miners doubtless would 
be glad to get work at that price the whole year throng 
for they can easily dig one hundred and fifty bnsbela in 
eight or nine hours. As it is many of them are idle two 
or three months, and have to seek other means of support. 

THE COAL CEEEK MINING AND MANUFACTURING COMPANY 

Ib the owner of nearly all the available coal lands on Cosl 

Creek which are accessible by the present railroad. The: 
estimated area in the ownership is 40,000 acres. The com* 
pany has a capital stock of ^2,500,000 divided into 25,00ft' 
shares of §100 eaih. The dividends have for some; 
past been one dollar on each share, but the output of last; 
year will probably run them np to nearly one dollar aad* 
half per share. This is very good for lands that in 186& 
had very little value. 

The coat of raining coal and delivering on the cars it 
Coal Creek is estimated as follows : 

Mining 2 cents. 

Props and delivery 1 cent. 

Royalty 1 cent. 
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All the companies own stores, except the Knoxville Iron 
Jompany, at which the men take up nearly or quite all 
heir wages, 

The railroad freight to Knoxville, thirty miles, is $1 .00 
icr ton or four cents per bushel ; to Chattanooga, one hun- 
bed and forty miles, is $1.50 per ton or six cents per 
tushel ; to Atlanta, two hundred and thirty-two miles, $2.85 
ler ton or eleven and three-fifth cents per bushel ; to 
Jristol $2.20 per ton or eight and four-fifth cents per bushel. 
The road would, without doubt, make a much lower rate to 
arge maoufactuting establish ments located in Xnoxille, 
uid using either coal or coke. The price of mining coal 
rom a similar seam near Pittsburg is now three and a half 
tents per bushel, yet coal is sold there by the wholesale at 
ix eeata per bushel, by retail at eight or nine cents, Con- 
lellsville, the great seat of the coke manufacture, is fifty- 
light miles from Pitlsburg; coke is sold there at $1.60@ 
(1.75, free or aboard the cars ; this for tons of two thousand 
lounds would be three .to three and a half cents per bushel 
»f forty pounds, and the freight to Pittsburg is $1.16 
IDore, hence this coke costs the Pittsburg furnaces 5.62 to 
6.82 cents per bushel. We have low-priced iron ores; we 
nust have low-priced coke. But over 2,000,000 tons of 
loke are annually carried over the Pittsburg and Connells- 
rille Railroad ; give the Knoxville and Ohio even one-half 
ihis amount instead of the present 150,000 tons of coal, 
ind the rates would be greatly reduced. It is said that a de- 
iaand creates a supply ; at the same time the reverse is true. 
&.n abundant and cheap supply causes capital, enterprise and 
nveution to look for and find means of consumption. 
Sundreds of valuable and uaeul articles of trade and com- 
lierce are made from material which was useless waste a 
few years ago. It is very probable that had not the owners 
of the Tracy City mines increased the output of their mines 
>eyond the existing demand they would not have erected 
loe of the best built and best equipped blast furnaces in 
)he United States. 
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The owners of the Knoxville and Ohio Railroad are 
improving the curvature and reducing the grades of that 
road ; thereby its capacity for freight will be largely in- 
creased. Then, too, the present mode of working the 
mines for about eight months of the year, thus throwing the 
great burden of transportation into a few months^ and^ those 
chiefly in the bad weather of winter, must be abandoned. 
Capital which can afford to ship coal in summer and store it 
must enter the market. When these things are done, with 
a lower royalty, the mining at Coal Creek will largely in- 
crease its proportions and become a profitable business. 

The Connellsville, Pennsylvania, coke region occupies an 
area of abont one hundred and fifty square miles in the 
counties of Westmoreland and Fayette. It is the great 
Pittsburg seam and yields eight feet of good workable coal, 
but the roof is bad, and all of this cannot be taken out. 
It is a bituminous coal, generally of a dull resinous lustre, 
with seams of bright, shining crystalline coal, sometimes 
coated with a yellowish silt. It is compact, with a ten- 
dency to break up in cubes. This coal yields in the common 
beehive ovens sixty- three per cent, of coke ; three thousand 
one hundred and seventy-five pounds of coal making two thou- 
sand pounds of coke, and in bulk one hundred bushels of 
coal making one hundred and twenty of coke. This Coal Creek 
coal, if properly managed, would not vary one per cent, from 
these figures, and the Poplar Creek, at Winter^s Gap, would 
do fully as well. At present cost^ of the coal the cost of 
such a coke would be: 

100 bushels of coal $4.00 

Charging, drawing and loading 60 

Burning, watchmen, etc 1.00 

120 bushels of coke 6.60 

Assuming freight to Knoxville on 5,000 bushels per 

day at twocents per bushel 2.40 

120 bushels in Knoxville $9.00 

This would be seven and a half cents per bushel, about 
one cent more than the price paid by Pittsburg furnaces. 
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In a previous page of this book it has been shown that 
Knoxville can procure as good ores as any from Lake Su- 
perior at a less price, and here it is seen that it can have 
the same grade of coke as the best Connellsville at nearly 
the same cost as at Pittsburg. At Connellsville there are 
five thousand coke ovens ; when will Coal Creek have one 
hundred ? 

CAREYVILLE AND ELK FORK DISTRICTS. 

Careyville is eight miles beyond Coal Creek by the rail- 
road. This place was once the seat of very extensive 
mining operations, which have now dwindled down to one 
mine worked by a small number of men. In 1873, the 
shipments of coal from this place amounted fo 14,876 tons ; 
during 1880 about 2,500 tons were shipped. The falling 
off is due to the fact that as soon as the entries were driven 
in any considerable distance bad faults were encountered. 
In fact, from Bear Wallow to beyond Careyville a series of 
feults occur which appear to have moved in a somewhat 
semi-circular direction. They have cut off the coal every- 
where in a regular line. A mine was opened some years 
ago in the level surface near the tunnel ; the seam went 
down almost vertically for about one hundred and twenty- 
five feet, then rose and fell again — making a roll — and then 
assumed a horizontal position. It is said to have been an ex- 
cellent coal, but mining operations were stopped for want of 
sufficient capital to buy proper pumping and hoisting appa- 
ratus. The faults around this place are an interesting 
study to the geologist, but are destructive to the hopes of 
the practical miner. Their location and extent have not 
been determined, but the coal appears to become regular 
about one mile beyond Careyville, though none but the lower 
thin seams have been found. The coal at Careyville is 
probably that of the Lower Measures. In the entry of the 
Kennedy mine the coal at the outcrop has the dip of Wal- 
den's Ridge, which was once joined to it, but the connect- 
ing strata has been washed away ; the ridge itself only 
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being fouad here in a few monad-like knolls, having the 
characteristic npheaved strata which carry a thin seam ^ 
coal. Half a mile berood Carevville the railroad 
makes a deep cat through the slates aod saodstone, which 
have an inclination almost vertical. They have a stiikc 
almost directly east an west at ihb point. In the creek, t 
short distance north, and at the sulphur spring, the lime- 
stone and saody slates come to the surface in a verticil 
position and a strike nearly north; thns it appears tht 
there are at this place two faults, crossing each other at 
right angles. The fir:<t, the east and west or Waldeo's 
Bidge fault, is accompanied hy the red fossil ore in 
southern side. The ore does not show in the strata of tbt 
other. The vertical strata of the rock cut is in a direct Mat 
with the pitched rocks of North Mountain ; on the point 
which mnuntiin, we may add, are some of the granilest and 
wildest exhibitions of the contortions and upheavals of 
rock strata to be found anywhere. A noted one of these is 
called the Devil's Race Path. 

One mile northeast of Carey ville a seam of excellent ooal 
was opened but it did not prove to be over twenty-four 
inches thick. One mile farther up, near the first railroad 
bridge, a seam has been opened in the left hand mountais 
which at the outcrop is twenty-seven inches thick, and the 
coal of excellent quality. Ii was worked to some extent da- 
ring the war and also by the contractor for the building of 
the bridge piers and for railroad grading. A thin seam also 
shows in the cut on the side of Pine mountain, and another 
of unknown thickness is in the bottom of the creek. Eight 
miles fmm Careyville a good seam of coal has been opened 
oaG. W. Sharp's land on Pine mountain. This seam 
feet thick, with a parting of fire clay sis or eight inches thiclt. 
The upper seam is three and a half feet thick and is a hard 
cubical coal of excellent quality; then comes the fire olaf 
and below a seam of cannel coal. This is a valuable bed 
of coal and the fire clay parting is an excellent material for 
a " mining," that is, a valueless matter to cut away so as to 
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give room to prize the coal down. The cannel could be 
prized up, if found sufficiently valuable. The roof ia good. 
Below this seam there are four other seams of coal. In the 
creek at this point and in the narrow valley adjoining the 
strata are nearly vertical, but in the ridges and moun- 
tains on each side they are nearly horizontal. Sharp's coal 
is probably continuous in the mountains on the west side of 
the creek, though no doubt at a different level ; no coal, 
however, has yet been found in the Cumberland field cor- 
responding with it in the peculiar cbaraeteristics of the 
seam. Prof. Lesley found on the west side of Cove creek 
a seven foot seam and also two others respectively three feet 
and four four teet thick. A practical miner who has stud- 
ied thi.s country considers this thickness of seven feet as 
merely local, but that a good five foot seam may be found. 
Prof. Lesley thinks these seams belong lo the Upper Meas- 
ures and that when opened may be relied upon to iurniah a 
permanent and regular supply, of coal. The downthrow 
which commences near Careyville, reaches in the distance 
to Elk Gap a depression probably as great as that of the 
more southern measures at Coal creek and Winter's Gap, 
and hence the upper coals may be here preserved as at those 
points. It is possible that the Sharp coal may be far below 
the surface on the west side of Cove creek, and also thai it 
may be identical with the seam worked at Carey ville, as it haa 
similar partings and roof, and there is a rich bituminous slate 
under that coal which breaks in blocks laterally and con- 
choidally across the plane of stratification as does the seam 
called cannel at Sharp's, Above Sharp's big seam there 
gare several good seams in Pine mountain. 

This whole series of Upper Coals, from and including the ' 

pWinter'a Gap field to Elk Gap, were comparatively un- 

bnowD atthe time Prof, Safford published his excellent work 

jOn Geology, and hence they were not carefully examined, and 

of. Lesley's examination was made for private persons 

1 more to ascertain the existence and economic value of 

I ooal and iron ore than the geological structure and po- 



[192] 

sition. Take a map of Tennessee and draw a line from the 
head of Sequatchie Valley to Elk Fork, and within the area 
of that line on the northwest, Emery river on the southwest, 
Walden^s Ridge on the east and Cove creek on the north- 
east there will be found nearly or quite all the Upper Meas- 
ure coals of the Tenness( e field, as the Upper Measures are 
known in Pennsylvania, and within the same bounderies is the 
area of the great downthrow. Future geological research will 
fully demonstrate these facts. It is not the province of this 
volume to discuss them as fully as they deserve. 

Beyond Elk Gap the influences of the downthrow have 
acted with great force and the red fossil ore is brought to 
the surface for a distance of more than fourteen miles on one 
side of the valley, while the coal measure rocks are imme- 
diately in its neighborhood; at one point a coal seam is with- 
in a few feet of the ore. A number of seams of coal have 
been found here, most of them, however, are reported by 
Prof. Lesley to be of the sub-conglomerate measures. 

This whole region is soon to be opened to market by the 
extension of the Knoxville and Ohio Railroad to connect 
with L')uisville, which is now in process of construction. 
A large body of the lands on its line is owned by the East 
Tennessee Coal and Iron Company, and this Company has 
recently ordered a survey of its lands and propose s to have 
the coal opened at various points. 

The only coal mining done at Careyville during the last 
year has been at the old Kennedy mine. The principal work 
has been in taking out coal lett when formerly worked. H. 
P. Stone is the operator. He employed eleven persons, of 
whom eight were miners, and worked two mules. The pro- 
duct for the year 1880 shipped from Careyville was 2,479 
tons. Of the hands employed three were engaged in cut- 
ting through the fault. After proceeding in this some dis- 
tance a thin seam of coal was reached, about ten inches 
thick. The mine is owned by the Wheeler Iron and Coal 
Company, whose property, including it, comprises 5,000 
acres of land. 
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Seven miles Dortheast of Careyville, up PowelPs Valley, 
is Big creek. This stream rises in Pine mountain and flow- 
ing east comes through to the valley. The mountain here 
has an outlying ridge with vertical strata similar to Wal- 
den's Ridge, farther south. Through this Gap and up the 
various forks of the creek access is had to a large body of 
excellent coal. The only seam opened is four and a half 
feet thick, about half of which is a very fair article of can- 
nel coal. This seam wa's mined during 1880^ by James Tel- 
ler, who employed two or three hands irregularly and pro- 
duced 5,000 to 8,000 bushels for neighborhood use. This 
is a very valuable property and a narrow gauge railroad to 
connect it with Careyville could be built at a very small cost; 
the grading would be almost nominal, and for the whole dis- 
tance it would run along the seam of iron ore. There are 
few better country locations for a blast furnace to make pig 
iron with coke or charcoal. This somewhat detatched coal- 
field has never been examined and though several seams of 
^ood coal are known to f xist, yet the full number, their size 
extent and characteristics have not been ascertained. 

Beyond Big creek there is no break in the mountain 
range until the Roaring Fork of PowelPs river, in Scott coun- 
ty, Virginia, is reached. Coal is mined in a narrow seam 
on top of the mountain near the line of Claiborne and Scott 
counties, and hauled into the valley for blacksmiths' use. 
■ At Cumberland Gap, which is a mere depression of the 
4 mountain and not a through cut, like Emery Gap, Winter^s 
I Gap, Coal creek and Big creek, the mountain limestone is 
/ found near the top of the mountain. The pinnacle above 
the Gap, however, is capped with the conglomerate. Coal 
is found on the Kentucky side of the mountain. 

SCOTT COUNTY. 

The Emery River comes down through a break in the 

strata somewhat similar to Cove Creek, and at right angles 

to the line of downthrow of the Walden's Ridge, and of 

the upheaval fault of Sequatchie Valley and Crab Orchard. 
13 
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points on the Cincinnati Soutliern Railroad 
aeama nf cfval sbow iu the cuts, but tliey are irregular in 
place as aUo variable in thictness. Beyond the mouth of 
Obey the strata become more regular, and the railroad, 
leaving the river gorge, p:isses near some Beams of good 
coal. It is probable, however, that no workable seam will 
be (ouDtl in less than one and a half to two miles of the 
railroad. 

Near Glen Mary Station, on the CinciDoati Southern 
Road a seam of coal has been opened by the Crooke Coal 
Mining Company of Kentucky. The mine is eight thousand 
feet from the main line of railroad, and will be connected 
by a wide gauge road for four thousand feet, and thenee hy a 
double track narrow gange. At the point of junction the 
dumps, screens and scales will be located. The seam Is 
said to be three and a half to four feet thick, and the 
longest entry is two hnndred and fifty feet. 

A number of men are now (.Tanuary, 1881,) employed in 
building roads, etc., and in mining. Col. Crooke says: 
"We expect to ship forty car loads of coal per day." The 
company owns about two thousand five hundred acres of 
land, about one-half of which ia supposed to be underlaid 
with coal. 

Near Sunlight Station, Col. W. A. Hoskina, of Chatta- 
nooga, is opening a seam of coat about two miles from 
the railroad. 

At various points from three to five miles from this rail- 
road, coal seams of workable thickness are found, the pre- 
vailing seam being a hard cubical coal of apparently good 
■quiility, and having a thickness of two and a half to three 
and a hall feet. Except at Glen Mary it has not been 
opened for any purpose other than neighborhood use, and 
henee its extent cannot be stated accurately. However, 
taking the entire line of this road from Chattanooga 
to the Kentucky line, and the area of available coal 
-which can be reached from it is very great, and with a con- 
oectioD to Wintei'a Gay its accessibility to a large quantity 
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and good quality of coal will Dot be surpassed by any road 
in this country ; as it is now in its superb road bed and 
heavy steel rails unsurpassed by any other line in possibili- 
ties of cheap and rapid transportation. 

STATISTICS, ANALYSES AMD TRANSPORTATION. 

The following is a table of analyses of various coals oi 
Tennessee aud Pennsylvania, especially of the Pittsburg from 
several points, from which comparisons with our own coals 
may be made. It is to be regretted that the specific gravity 
of all the coals could not have been also shown. The 
estimate of eighty pounds to the bushel, while doing well, 
as an average, will not apply to all coals. The Pennsylvania 
bushel lately adopted is seventy- six pounds, probably as far 
from correct in general application as the eighty pound 
^jushel, and far more inconvenient in calculations. 
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The characteristics of the Tennessee coals, as seen from 
the facts herein presented^ may be summed op as follows: 
The Lower Measures will furnish a good grate coal, eaalj 
hand led y bearing transportation, and no doubt working 
raw in the blast furnace. The lower part of the Upper 
Measures furnish the best coking and steam coal; they 
are lean bituminous coals, not as rich as Coal Creek, 
which are strictly bituminous, but not fat bituminous 
coals. There is no doubt the coal of these measures 
is equal to Blossburg or any other for blacksmith 
purposes, and its record in the locomotives of the Nashville 
and Chattanooga Railroad show very superior heating 
power. The Blossburg is shipped thousands of miles for use 
in railroad shops and by blacksmiths. The extreme Upper 
Measures have not been sufficiently opened to ascertain their 
full capabilities, but in the seam now worked is found an 
excellent household coal, a first class gas coal and a very 
good coal for generating steam, especially where a quick 
fire is desired ; at the same time, from the conduct of an 
identical coal at Connellsville, it is safe to assume that it 
will make a first class coke, with but little ash and a great 
freedom from sulphur. 

Such are the characteristics of the Tennessee coals, a 
variety in quality possessed by no other State but Penn- 
sylvania. The vast beds of iron ores which Tennessee pos- 
sesses have been described, and the volume of its coal has 
been briefly detailed ; bet wen them, on the east of the 
great Table-land and the west, lies the limestone, which 
creates an affinity between them that brings forth a metal 
which civilizes and enriches; which can make fertile gardens 
of desert plains ; can build up flourishing and busy cities 
where dark forests and rugged rocks now reign ; can develop 
new energy and new thought, awaken noble aspirations 
and an increased intelligence, and build up an advanced 
civiliza ion in the most ignorant communities. 
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COAL PRODUCT OF TENNESSEE — 1880. 

Coal Greek District 

Tons. 

Knoxville Iron Company 100,000 

Black Diamond Company 15,486 

Central Coal Company 14,738 

Anderson County Company 10,500 

East Tennessee Coal Company 3,000 

Star Coal Company 5,000 

Careyville Kennedy mine 2,392 

Emery District— Oakdale 30,000 

Big Creek 1,250 

WalderCs Ridge District 

Rockwood mines 56,000 

Boddy 50,000 

Racoon Mountain, Etna 18,000 

Seicanee Mountain District. 

Tennessee Coal and Railroad Company 242,370 

University Company 1,734 

Sequatchie Valley District 

Victoria mines 30,000 

Battle Creek 7,000 

Detached Mines. 

McMiunville mines 250 

Colvard^s Mine 500 

Other small mines combined « 1,200 

Total 589,420 

The entire bitumiDOUS and semi-bitiiminoiis coal product 
of the United States in 1879 was 33,665,699 tons, of this 
Tennessee is reported as producing 450,000 tons; in 1869 
her product was 133,418 tons. In 1880 the product of her 
mines, as is seen, amounted to over 589,000 tons. And it 
may be assumed that there will be but little increase in fu- 
ture unless more iron furnaces should be erected and a large 
trade in coke be established. It is true that the improve- 
ments of the Muscle Shoals will eventually open new mar- 
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ket3, but the future can only determine how far they may 
be available or practicable. There can be no doubt that the 
safest and best and most certain market to the coal mines 
will be found in blast furnaces convenient to the place of 
production. 

In connection with the future of our coal trade some 
items of transportation may be of value, derived from ex- 
isting facts in this and other regions, and possibilities in this 
by railroads built and in progress. With the railroads lies 
the great question of the future deyelopment of the coal 
business of Tennessee. The Nashville and Chattanooga 
Railroad now gives the Tennessee Coal and Railroad Com- 
pany rates of three- fourth of a cent per ton per mile for 
coke and coal and gives South Pittsbuag the same. This 
shows a commendable liberality, and to this fact is due mnch 
of the late large business of the Tracy City mines. Those 
mines, as is seen from the table, shipped in 1880, over 73,- 
000 tons of coke, being 13,000 tons more than was esti- 
mated to be produced in all West Virginia in 1880. Bat 
that region far excels us in the shipment of gas and house- 
hold coals, as their extreme distance in reaching Baltimore 
is only three hundred and fifty- five miles, and the Sewell 
coal reaches Richmond via the Chesapeake and Ohio Rail- 
road in three hundred and twelve miles, and gas coal from 
Coalburg in three hundred and .fifty-three miles. The dis- 
tance from Cowan to St. Louis is over four hundred miles 
and the freight is only $3.00 per ton on the coke sent there 
from Sewanee. No northern road gives any better prices. 

From Coal creek to Atlanta, we have seen, the price per 
ton is $2.85 for two hundred and thirty-two miles; this is 
divided up as follows: Knoxvilleand Ohio Railroad, thirty 
miles, (rated as fifty,) has sixty-two and a half cents; Easfc 
Tenuessee, Virginia and Georgia Railroad, one hundred and 
twelve miles, eit^hty -seven and a half cents ; Western and 
Atlantic one hundred miles, has thirty-five cents. The rate 
of the East Tennessee and Georgia Railroad is liberal. To 
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Bristol the rate on the Knoxville and Ohio Railroad is six- 
ty two and a half cents, and on the East Tennesse, Virgin- 
ia and Georgia Railroad one- dollar and fifty-seven and a 
half cents, or one and <- one- sixth cents per ton per 
mile. The last railroad having a large trade to Atlanta can 
carry freight for less than to a very limited trade at Bristol. 
"We have no data of freight' tolls on the Chesapeake and 
Ohio road, but it is not possible for our coals to com pete in the 
Richmond market with those of West Virginia, having 100 
miles less distance to travel. It may be noted, however, 
that for several years the Atlantic, Mississippi and Ohio 
Railroad has obtained its locomotive coal from Cove creek, 
and is still supplied from that place by the Star Coal Com- 
pany. But the Western North Carolina Railroad, soon to 
be completed, will open a new market to the Coal creek 
eoals not now occupied, and a route to the sea from Knox- 
ville, only five hundred and seventy-eight miles in length, 
while the proposed line to Augusta, on which work has been 
commenced, will give a shorter route to that city, and also 
another to the sea at Port Royal, not over three hundred 
and seventy- five miles in length. The Westmoreland gas 
coal travels three hnndred and twenty-three miles by rail 
to Philadelphia, and four hundred and thirteen to New 
York, and sells there at $5.00 per ton. The same coal 
travels four hundred and forty-eight miles by rail to Chica- 
go and sells there at $4.50 per ton. The freight on coke 
from Connellsville to Chicago is $4.66 per ton, which add- 
ed to $1.50, the price for large contracts, makes the coke 
cost the furnaces at that city $6.16 per ton. It has been 
heretofore stated that the freight or coke from Connellsville 
to Pittsburg is $1.16 and the distance fifty-eight miles, just 
two cents per ton per mile, which heavy rate may be a little 
consolation to some of those disposed to complain with our 
railroads. 

DIFFERENT GEADES OF COAL. 

The value of a coal is comparative ; a coal that in Kan- 
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saa is of grpat usefuinesa in Tennep.see would be of but lit- 
tle valu''. There, wood is scnrce, aud the half formed coaij 
witli large percentage of ash have to be used as a neceaaityj 
here with our great variety of superior coals the article «» 
teemed in Kansas would not be mined. Again, seams o{ 
small thickness, are there worlied which wonld not beprofi 
■table to work in Tennessee and Peunsylvania. 

The qualilips of coal varj-, some, are specially adapted ti 
the manufacture of coke, others for hoiiaehold use, auda 
for the generation of steam. There are ooals in the Tett 
nessee field posessing each of these advantages. A h&i 
firm coal, of cubical form, standing transportation and hani 
ling without much breakage, is seldom a good coking e 
a good coking coal wliieh inelta and agglutinates togethsc 
tonghly, while having great heating power, is not s 
coal for the grate and stove or for steam making as one thai 
IB free burning. The former givea too much labor to tii^ 
fireman in keeping its mat-s separated, and is apt to Ook< 
over, thus clogging the draft, necessitating frequent stri- 
rings. The great essentials of a good steam coal are; 
To light quickly; not to clinker and to have sufGoient 
earhon to give great heating power. Probably the raoai 
|)erfect type of sueh a coal is the Cnraberland of MaTT- 
land. But in the other essential of holding the heaV 
ing power, for a length of time, the anthracite excel i^ 
and even among them there is great variety. Theelemeotl 
entering into the value of a coal may be more broadly stated 
as : Weight to the cubic foot, amount of bituiniuous mit- 
ter; amount of fixed carbon ; amount of earthy or'siliceoori 
matter, which makes clinkers and ash; the length of time 
consumed in lighting a fire; the amount of water evapti- 
rated to a given amount of coal ; the rapidity with whidl 
the evaporation is efiiicteJ. It is therefoie true that a coal^ 
like anthracite, possescing poor lighting qualities but makt^ 
no clinker and holding beat well, evaporating slowly and 
steadily may be the best coal for stationary boilers and 
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Bteamshlpg, but for lon'oraotives a coal would be preferr? 
which lights rapirlly, Joes not cake together in burning, 
28 the largest amount tff steam in the shortest space of 
e aud also has but little clinker and ash. The bitiimin- 
coals have these last requisites. At the same time for 
ihese uses a coal rauBt have very little, or be free from, sul- 
phur, as it has a tendency to act on the tubes of the boilers. 
The great Pittsburg seam as mined in its middle horizon is 
She best type of a class containing all these requisites, and 
B grade of coal classed in the market as Youghiogheny 
Pool No. 2, takes the first rank. In Tennessee, the seam 
opened on Poplar creek, at Winter's Gap, and at Coal 
Creek have those characteristics and are correlatively the 
I «ame coal. That from Coal Creek is used in the|lor;omotive8 
of the East Tennessee, Virginia and Georgia, the Knox- 
ville and Ohio and the Atlantic, Mississippi and Ohio Rail- 
roads. Fi'ora the annual report of the East Tennessee, Vir- 
ginia and Georgia Railroad it appears that the 1 )comotiveB 
made a total mileage amounting to 986,6.58, and^consnmed 
¥61,370.62 worth of coaUnd $2,744,65 of wood ; the fuel 
coat per mile run being six and a half cents, of which six 
and a quarter cents was (or coal. The cost of coal per ton 
on this road is not stated in the report, but assuming it to 
be sevcQ cents per bushel, would give 3-5,126 tons as the 
whole amount used and twenty-eight as the nnraber of 
_ miles run to the ton of coal consumed. 

The Nashville, Chattanooga and St. Louis Railroad for 
the year ending June 30, 1880, aud 62,069 tons of coal ata 
■cost of $1,70 per ton. The entire mileage of locomotives 
employed was 1,923,1.34 miles; the cost of fuel per mile 
rnn was $.0482, and thirty-three miles were run to one ton 
■of coal consumed. This road nsed the coal from the Sewa- 
nee seam at Tracy City. This coal, as may be seen by the 
analysis given, contains more bitumen than the Bloesburg 
and Cumberland coal, but not so much fixed carbon. In a 
test for all the qualities of a locomotive fuel it will pruba- 
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bly excel them. The New York Central Railroad uses 
Cumberland, Blossburg and Pittsburg coals at a cost of ten 
cents per mile run, and an average mileage to the ton of 
about thirty miles. 

While there are many seams of coal in the United 
States that can be used for generating steam or for house- 
hold use there are ftw that yield an article which will 
make a good coke, for iron foundry or even for blast 
furnace use. There is even here a sub division, for a coke 
that may do for the blast furnace will not be of sufficient 
purity or have body enough for the cupola. There are still 
fewer seams of coal that will work raw in the blast furnace. 
Tennessee has in the coal field different seams possessing 
each of these various qualities. 

Prof H. D. Rodgers, in his Geology of Pennsylvania, 
gives some interesting data of the value of coals. He 
states the dynamic value of one pound of good steam coal 
to be equivalent to the work of a man one day, and three 
tons as equivalent to t*\enty yeai^ hard work of three hun- 
dred days to the year. Also that fifteen and a half grains 
of coal will generate sufficient steam to raise one ton 
weight one foot in height. He adds that the usual estimate 
of a four foot seam is that it will yield one ton of good 
coal for every square yard, or about 5000 tons for each acre 
and each square mile will contain 3,200,000 tons which in its. 
capacity lor the production of power is equal to the labor 
of over 1,000,000 able-bodied men for twenty years. 
Hence the great element which enters into the prosperity 
of a nation or state is coal. The iron ore of Michigan and of 
Missouri goes to Ohio and Pennsylvania ; that of Algeria, of 
Elba and Spain goes to the coal fields of England and 
America. The land of coal flourishes, and grows, its 
farmers prosper and thousands of beautiful villages cover 
hill and plain ; the land that ships away its stores of iron 
ore, soon becomes a region of comparative sterility, and 
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everywhere its hills are marked with the gaping caveroB 
whence its riches have been toro. Tennessee has both the 
coal and the iron, great eeains and beds of the latter, and 
far more than enough of the former to work it info tens of 
thouBanda of miles of sCeel rait, of bridge beams, and bars &ad 
bracee, millionr of tona of oar-wheels, pipes stoves, plows 
and the hundreds of uses to which this great but soien" 
Ijfically-called base metal is applied. 

The Tennessee and Pacific Railroad, probably soon to be 
>mpleted, will do moretowarddevelopingthe coalandiron 
iteresta of the State than any other road now in operation. 
t will be the only road which will run squarely across the 
ml field giving the shortest haul to Nashville, which city 
ill thto enter upon new industries, and gradually be- 
)nie a commanding iron wotre, and furnish a market for 
11 the coke and coal which this new road will be able to 
irry. The simultautous construction of a railroad to the 
fat iron ore deposits west of Nashville with the con- 
jiruction of this road to the coal is an event from which 
rill date the rapid growth of Nashville as a mauufac- 
Ting centre. This road will place Nashville by a direct 
oute only eighty-four mites to the coal field on the east, 
'hileirou ores in uulimited quautities — unlimited so far &a 
ay possible demand may require for the next century — 
rhich will be reached at about the same distance on the 
rest. Allowing a cent a ton per mile, which must be oon- 
tdered high freight for such a heavy product, twenty-five 
Bnt" a ton royalty, and seventy-five eeuls a ton for mining, 
oal can be furnished in Nashville at S1I.84 per ton, or 
bout sevtn and a half cents p!:r bushel; for lump and fine 
lal, $1.40 to $1.20 per ton. Iron ore may alau be deliv- 
from $1.50 to $2.00 per ton. If a circle with a 
tdius of onehuodred and twenty miles were drawn around 
"asbville, the circumference of tiie circle in direct radial lines 
om Nashvillethouglione hundred andeigbtydcgiees could 
at be reached without paesing over coal fields, wliile in 
14 
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reaching the remainder of the circumference iron ore would 
be passed over for one hundred degrees. Taking both coal 
and iron together these two minerals would block the 
direct radial paths for two hundred and eighty degrees of 
the circumference. 
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